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These papers were written for and read before the American 
Society of Civil Engineers on June 24th, October 7th, 1885; May 6th 
and July 5th, 1886. Owing to the unexpected demand the Society's 
edition has been exhausted, though the demand still continues. In 
order to supply this deficiency, the Society courteously permits this 
edition. 

In these papers I have impartially collected, analyzed, and compared 
all available data and facts — many of them not before published. 

Full synopsis and reports of my papers were published in England 
and in this country promptly after each was read. No one has disputed 
or questioned my figures or statements. 

The paper in the discussion, page 94, by the late W. W. Evans, M. 
Am. Soc. G. E., and M. Inst. G. E.,is particularly interesting, as it was 
written during his last illness, and was only finished a few days before 
his death. It is his last work. His opinion is very valuable from his 
long and close connection with railroads in South America, and also 
with those in the English colonies. 

AU the matter in the Appendix is entirely new, containing railroad 
data and comparisons to the end of the fiscal year of 1886. 

Many readers will doubtless be frightened at the formidable array of 

figures and large tables. I advise these, before throwing aside the book, 

to read pages 78, 90, 112, and 114, and Table No. 51, facing page 112. 

After reading these pages, which contain a few of the most salient facts, 

the reader can judge if the balance of the book will repay perusaL 

EDWARD BATES DORSET, 

Member Am, Soc, C, E, 

Member Inst, M, E, 
127 East Twenty-third Street, 

New York. 
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Perhaps the first thing that strikes an American engineer in railroad 
traveling in England * is the inconvenience of the English * passenger 
car. It should, however, be considered that this style of car suits the 
exclusive and retiring character of the English; and also that very 
long journeys, such as we are accustomed to make, are impossible in 
such a small island ; moreover, the English do not travel nearly as 
much as we do, consequently the confinement in a small, locked-up 

*Explakatoby Note.— In this paper, nnless otherwise stated. 

The words England or English will represent the United Kingdom, t. e., England, Scot- 
land, Wales and Ireland. 

The pound sterling will be considered equal to fiye dollars American money. 

The American ton contains 2 (XX) pounds. 

The Englibh ton contains 2 240 pounds. 

The data used in this paper relating to the English railroads, were taken from the 
reports of the Board of Trade of the United Kingdom, or from the reports of the different 
railroad companies. 

The data relating to the American railroads were taken from the reports of the Bailroad 
Commissioners of the different States, Poor's Manual, and the reports of the different rail- 
road companies. 

For some unexplained reason, these different authorities do not always agree, conse- 
quently there may be apparent errors in this paper, when comparison is made witL 
authority different from that from which it was originally taken. 



2 DORSET OK EKGLISH AND AMERICAN RAILROADS. 

compartment is not so mnoh felt as it would be with ns in our long 
journeys. 

Much allowance must be made for the modem English railway 
engineer. Whatever faults he may have seen in the passenger cars, he 
has been powerless to make any important change, except at an un- 
justifiable cost. Stephenson and his colleagues mounted the old stage- 
coach body on car wheels, which became the type of the passenger 
cars; and coal wagons that were then in use in the collieries were put 
on the railroad, and became the type of freight cars; and before the 
conservative English character thought that they ought to be improved, 
and should be changed, the trunk lines had been built, adapted to this 
narrow and low type of rolling stock; to have made it wider and higher 
later would have required the removing and reconstruction of the 
masonry platforms, the raising and widening of bridges and tunnels— in 
fact, almost a reconstruction of the road. This will prevent the use of 
our high, wide and pleasant cars. It is not fair to blame the modem 
English engineer for continuing the use of this description of cars, 
which he cannot change at any justifiable expense. 

Owing to the extent of the United States and the apparent isolation 
of our early railroads, or separation from each other (at the beginning 
we did not think as much of continuous connections, and not breaking 
bulk as we do now), our engineers were comparatively free to invent 
and adopt the best system according to their judgment, and later, when 
it became necessary to consolidate, the fittest has survived in our 
present system. Perhaps, owing to our bad roads, the American stage- 
coach did not come up to the American engineer's idea of luxurious or 
comfortable traveling ; hence he kept on improving, and developed 
the Pullman hotel train as run between New York and St. Louis or 
Chicago, while on the good English roads this stage-coach came up to 
Stephenson's ideas of comfort and luxury. 

ENQINEEBINa, LoOATINa, ETC. 

It is evident that the English engineer was not obliged to study 
economy so olosely as the American in locating or constructing; judging 
by the work, fine former has always had at his disposal abundance of 
time and money. The roads built by him could not have been built, as 
some of our American roads have been, at the rate of over five miles per 
day; or, as some were done, by laying the rails first and afterwards 
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building the road. The English engineer seems to have the idea that 
the railroad should be built as near a straight line and level as pos- 
sible, and is willing to spend a much larger amount to approach this 
ideal perfection than the American engineer is. Consequently the Eng- 
lish railroad is located much straighter, with easier curves and grades 
than the American location would have been over the same ground, but 
at greatly increased cost in money and time required for construction. 
Eecently English engineers have introduced on their new roads curves 
and grades that would have been considered impracticable by Stephen- 
son and his contemporaries. 

In locating railroads in England, the engineer derives much assist- 
ance from the maps of the Ordnance Survey, which are so perfect that 
the route and approximate location can be determined before going on 
the ground in all the counties; while some counties are so perfectly 
contoured that a location and profile could be made without a survey, 
which would be correct enough for preliminary purposes. 

Special Acts of Parliament must be obtained for every new road or 
branch. Before this can be applied for, much less obtained, there must 
be a very exact profile and map filed, showing everything within three 
hundred and thirty feet on each side of the proposed line. If Parlia- 
ment should grant the application, only a very small deviation in grade 
or alignment is allowed from the plan and profile filed originally. These 
plans must be very correct. There is a story told that an application, 
strongly backed, was thrown out because a pig-sty had been omitted on 
the map filed. This application before Parliament is generally bitterly 
opposed by rival roads and interests, and the fight becomes long and 
expensive, each side employing prominent engineers and lawyers. It is 
said that in a recent case before Parliament, a prominent American en- 
gineer received 2 000 guineas ($10 500) for his testimony, which he gave 
in two and a half hours. 

The following table shows the money that has been expended in 

promoting or opposing Bills before Parliament for eleven years, from 

1871 to 1882 inclusive: 

Municipal bodies £1 289 757 

Eailway, Gas and Water Companies 4 664 874 

Canal and Tramway Companies 416 043 

Harbor and Dock Companies 360 574 

Total £6 731 248 

^At $5 per pound sterling. . . , , $33 656 240 
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About S3 000 000 annually, and this in dull times, after all the princi- 
pal improyements had been completed or commenced. This amonnt is 
admitted to have been paid; probably much more was paid and charged 
to other accounts. Of this amount, £380 160 went in ''House fees*' 
paid to the House of Commons; say the fees paid to the House of Lords 
would be as much, there still remains £6 000 000 admitted to have been 
paid. This parliamentary business is very good for the English en- 
gineers; probably many of them make as much, or more, engineering in 
the Houses of Parliament as they do in the field. As a proof of the im- 
portance of this parliamentary engineering to the profession, nearly all 
the prominent engineers have their offices in Westminster, near the 
Houses of Parliament, and not in the city near the money center as 
with us. 

The right of way is easily and quickly obtained after Parliament 
grants the right to build the road. In this grant is inserted what is 
called '' Clauses Consolidation Acts.'* This provides that, in case the 
necessary land cannot be obtained on satisfactory terms by private pur- 
chase, application may be made to certain judges or magistrates named, 
who order the land in dispute to be appraised and the amount of this 
appraisement to be deposited in the Bank of England. As soon as proof 
is produced of this deposit, possession is given of the land. The money 
deposited is held, subject to the final settlement, by the Courts or other- 
wise, of the money to be paid for the land. 

England offers no very serious engineering difficulties against rail- 
road construction. But few lines attain the elevation of 900 feet above 
the sea; they have no high backbone divides to be crossed as we have. 
Probably the whole of England will compare in this respect with the 
United States, after excluding the strictly Prairie States. In ronnd 
numbers, half of our railroads are constructed in a country offering no 
greater advantage than the United Kingdom for cheap construction. 

English railroad men—it may be said foreigners generally — have a 
very erroneous idea about the physical geography of the United States. 
Nearly all believe that the American roads are built at a comparatively 
small cost, because the whole country is a level prairie, with nothing 
to do but to lay the ties and rails on the prairie sod. An old officer in 
the railroad department of the English Board of Trade was very much 
astonished when he was told that all our American roads are not built 
pn the level prairie. 
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Cost of Laiid and Eight of Wat. 
This is a large item in the cost of most English railroads. It is im- 
possible to say how much, as no reliable data could be obtained. Some 
say it will average twenty thousand dollars per mile; this is undoubt- 
edly too high. Gases have been mentioned where the price paid has 
been so large, that in our plain American langaage it would be called 
blackmail, but in the more polite English it is called land damages. 

CONSTBUOnON. 

This is generally much superior, stronger, more substantial, and a 
great deal more costly on the English roads than on ours. This differ- 
ence is much greater on new roads. Our system of rushing the road 
through, and completing it afterwards at leisure times, is not practiced 
there. The Board of Trade impartially obliges every road, large or 
small, to be made at first up to its standard of perfection; consequently 
all English roads are well made at first, and kept up — all are first- 
class ; if one falls below the standard, it is closed. This would be 
rather hard on some of our roads. 

Wooden culverts or trestle-work are unknown in England. Brick 
viaducts are generally used where we would use trestle-work, or em- 
bankments in shallow depressions. Bridges are almost always built of 
brick, stone or iron; wooden ones are very rare. 

Platforms and stations are generally built of masonry; some few are 
built of wood. 

Embankments in England are generally made flatter, or with more 
slope than ours. Cuts are generally allowed to take their natural slope, 
though much more attention is paid in England to foot and side drains 
than with us. 

The ballast in England is generally eandy gravel ; there is no such 
road-bed as that on the Pennsylvania or Heading Kailroad. The ties are 
sawn, generally over 10 inches wide, 6 inches thick and 9 feet long, and 
placed about 84 inches from center to center; at Joints they are some- 
what closer. 

The rails generally used are the double-headed or reversible pattern, 
running up to 87 pounds per yard, with 52-pound chairs, on some of the 
railways runiring into London. The rails are secured into the chairs 
by wooden wedges or blocks. Some few flat or flanged bottom, called 
Yignolles or Colonial rails, are used, but they do not seem to be popular, 
Bails are generally 30 feet long, an4 piade of Bessemer steel. 
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The English engineer is mnch favored by his milA winters. The frost 
is not snffioiently severe or penetrftting to affect the stability of his road- 
bed or BTiperstrnctm'e. The snows are compomtively very light, and 
wonld give no trouble, provided the raUToad bad the most simple 
ploughs in use on our Northern railroads for removing it. 

In England there are no street, and very few ordinary road-crossings 
on a level, and these few are always provided with a gate and watch- 
men. The Board of Trade is very stringent in this respect, and we 
should imitate them by passing a law obliging all railroads in populous 
districts to do the same. 

The ties are buried deep, apparently to make the road-bed as solid 
as possible, and on the end of the ties the ballast is heaped np to the 
level of the top of the rails. On some roads the chairs are bolted to the 
ties by screw-bolts, with the nuts under the tie. 

As a sample of how costly the English railroads are built, the author 
contemplated buildiag a new station, and got from the superintendent 
of the railroad the cost of building it, which was SIl 000. There was no 
grading necessary, all that wss required was simply two platforms with 
Ehed roofs, connected by on overhead bridge, Hi feot headway, with 
two stairways leading from the plattonna to the bridge. 

Mr. Webb, the able Locomotive Superintendent of the London and 
North Western Railway, has recently introduced a steel sleeper that gives 
great satisfaction and promise. It is 9 feet long, weighing 124 pounds; 
near each end the sleeper is punched with six holes for the chairs. 
The chairs, weighing 14 pounds, are rolled from the waste ends of the 
stoel rails, etc., then stamped into shape and holes punched. Asteelliu- 
ing plate, J inch wide, is placed between the chair and sleeper. To pre- 
vent noise and working loose, brown paper, soaked in tar, is placed 
between the chair and plate, and plate and sleeper; then the whole is 
riveted together with steel rivets. This makes a very firm and solid road- 
bed, without any possibility of the rails spreading. The total weight of 
the sleeper, obairs and plates complete is 1T4 pounds, and at the present 
price of steel should not cost in the TJnited States over IS cents per 
pound, or $2.61 for each sleeper. Mr. Webb says the total cost of labor 
on this sleeper is 51d. =11 cents. Total cost of sleeper at present prices 
inEngland, 8b. 3d., say £2.00. The rails are fastened, or rather secured, 
into the chairs by wooden wedges, as is usual on the English roads. 
The life of this sleeper ia aa yet an Tmkngwn quantity; rust is probably 
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the only thing that will deatroy it. If the constant jar would not break 
or detach the aaphalt coating used bo suocesHfnllj on -water-pipes in 
California; or the coating of Dr. Ane:u8 8mith, uecd in many places aat- 
isfactorily on water-pipes; provided either of these coatings could be 
kept on intact, the life wonld be very long and there would be no doabt as 
to the economy of adopting it. TheLondon and North WeatemEailway 
have put down five miles of these ties in order to test them thoronghly. 
Some of these have been in nse for five years, and as yet show no 
signs of weabnesa or decay. The coating still remains intact, not- 
withstanding the five years' service, with the frequent jar of heavy 
passing trains. Mr. Webb anticipates no trouble from rust. He has 
taken np water-pipes in good condition that have been buried for sixteen 
years, which were coated, previously to being buried, by the coating of 
Dr. Angus Smith. Mr. Webb's sleeper or tie will probably come into 
general use, as it possesses the maximum strength with the minimum 
weight and cost. 

liOOOUOTITBS. 

For fast passenger trains, the engine generally has two large drivers 

mt 7 feet 8 inches diameter; outside connected cylinders, horizontal; 
with bogie truck in front, and two trailing wheels. For slower passen- 
ger and freight trains generally four drivers; inside cylinders, outside 
connected; Home with bogie trucks. Some freight en^es have six 
drivers, outside connected, with inside inclined cylinders; all weight of 
engine on drivers. Many new engines are now built with four driving 
wheels; outside cylinders and connections; cylinders generally inclined. 

The cab has finally been introduced upon most of the English en- 
gines, though there are still many without it. But it is not such luxnriouB 
quarters as the American engine-driver has; it is simply a small iron 
hood with small and fixed glass bull's-eyes, or windows that cannot be 
opened as with us, consequently they are very warm, and many of the 
engine-drivers object to the cab for that reason. It seems strange that 
no one has thought of our plan of having the windows large and on 
hinges, to be opened or closed at pleasure. 

The bogie track anil outside connections, avoiding the crank axle, 
have had a hard and severe fight for favor on the English locomotive, 
but finally their merit has been recognized and many of the new loco- 
motives are built on this system. Chairman Moon, at the half-yearly 
meeting of the London and North Western Railway Company, August, 
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1884, aaid: "Nothing haa pleased me more lately than to see the ol3- 
fastiioned crank axle done awaj with. We have had no accidents with 
it, but we are going to have something better than the crank aile." 

It may not be amias to state that on the Continent, engines with in- 
side cylinders and connections have been almost entirely superseded 
by those with outside cylinders and connections. 

OONSTJMPTION OF FoBL. 

Many limited tests and experiments have been reported, but all, in 
my judgment, give much too high elltciency for the locomotive as a 
power producer, except oa a limited experimental scale. Mr. William 
Strudley, M. Inst. C. E., Locomotive Su peri aten dent of the London, 
Erightoa and South Coast Boolway, recently read a paper before the 
Inatitotion of Civil Engineers. He stated that, in a locomotive of his de- 
sign, one pound of coal will evaporate 12.95 pounds of water, and will 
convey one ton of train-load I3j miles at an average apeod of i3.38 miles, 
the rate of couaumption being 2.03 pounds of coal per borsc-powor per 
hour. The French engineers have reported recently 2.i8 to 3.01 pounds 
of coal per horse-power per hour. In my judgment all these estimates 
are entirely too favorable; if not, the locomotive is not as expensive B 
fuel-burner as is generally thought. 

Soft ooal is universally used, except on the railroada in London, 
where a semi-anthracite is burned. This is used on account of giving 
off very little smoke, which would be very objectionable in the city. 

Passengee Cabs. 

The extreme width of a passenger car that can be run on the aver- 
age four feet eight and a half-inch gauge English railroad, is 8 feet 10 
inches from extremity to extremity of eavea ; this makes the cars too 
narrow to adopt the American construction of central aisle with double 
scats on each side. If it should be desired to adopt this system of 
central aiale, it would be necessary to reduce the length of the seats on. 
one side from the length for two persons to that for one, as in some of 
our S-feet gauge cars. 

The Pullman cars that are run in England have been reduced in 
width from 10 feet to 8 feet 10 inches from caves to oaves, and in height 
13 inches. They are constructed on the same plan aa generally with 
us, with a central aisle; the seats are too abort to scat two persons 
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I BOmfortably. They reaemble very closely the Pallmaii cura made for 
our 3-feet gauge railroads. 

For a. short distance, and until the close conflnement becomea 
tedious, nothing can be more comfortable and luxurious than the firat- 
class English cars in pleasant weather. The absence of all toilet 
conveniences is a great inconvenience on long jonmeya. 

On most railroads in England there is still no way of communicat- 
ing between passenger, conductor and engine-driver, or from one car to 
another while the train is running. The London, Chatham and Dover 
road uses a bell-rope pasaing along the top of the floor, and the Great 
Eastern uees the bell-rope passing along the outside of the cars just 
under the eaves; this can easily be reached by opening the car window 
and reaching up. 

The English passenger oar is cold in cold weather, and hot and 
close in warm weather. If one ia aeated facing the engine he is in a 
gale, if seated on the front seat, is in a comer where no air can reach 
him. It does not run aa smooth as the American; it ia more difficult to 
read, and impossible to write in them. 

On the London and North Western Railway, passenger trains with s 
seating capacity for 95 first-claas, 60 second-class and 150 third-class — 
total, 305 passengers — and vans for their baggage, weigh 151.8 tons, or 
half a t«n for each passenger. 

■ Fbeioht Cabs and Tbainb. 

P The English freight car is about 15.5 feet long, with four wheels. 
About 90 per cent, of them are open cars, with sides and ends about 3 feet 
high. About one- fourth of each side at the middle of the car is on hinges, 
80 as to open and facilitate unloading. About one-tenth of the cara are 
covered, oorreaponding to our box cars; these ore generally covered 
with tarpaulins tied on; the roofs seem to be used more for safety or 
protection against robbery than for protection against rain. ITie open 
cars are always covered by a tarpaulin tied on, except when loaded with 
coal or other load that cannot be injured by the weather. These cars 
are coupled by heavy chains, and each car has about 1 toot of slack, 
consequently in starting the load comes very slowly upon the engine. 

Only about 20 per cent, of the cars have brakes, and those are so 
placed that thej- cannot be manipuloted while the train ia in motion. 
In the rear of the train ia a caboose with a brake ; this, with those on the 
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engine &nd tender, is the onlj braJiing force that can be applied while 
train is in motioo. In long traiiis, or on eteep grades, additional brEdu 
Tans are attached, -which make, on some roads, qaite an important 
additional expense in the salary of the brakemen, and hauling up 
grade the dead weight of the brake vans, which, in order to be 
effective, are made very heavy. 

These trains run generally about 25 miles an hour. The only hands 
employed on them are the engineer (called there the driver) and fireman 
on the engine, and the conductor in the tail caboose, with no means of 
communication with each other except by signs—the useful bell-rope 
not being used. One would think it would be impoasible to avoid 
many serious accidents for the want of this communication between 
the conductor and the engine-driver, but they seem very foitnnate in 
avoiding them. There is not much danger of a train breaking in two. 

The average English freight car, or, as called in England, " goods 
wagon," carries a load of 8 tons, and weighs 6 tons, being 1.6 to 1; 
while with the American box freight car, carrying 60 000 pounds, and 
weighing 23 000 pounds, the proportion is 2.18 to 1. 

Without any positive data before him, the author would judge that 
the first cost tor the same amount of carrying tonnage is about the 
same in the two countries, but the cost of maintenance is probably in 
favor of the American car, as for the same carrying tonnage there are 
(ewer pieces to be looked after and kept in order. 

All freight cars arc made of wood. Self-dumping or unloading 
cars are not in general use. Coal is generally unloaded by being 
shoveled into a wheelbarrow and wheeled to the pile ; in some large 
yards it is nnlooded by shovels, falling by gravity to the pile; in 
others, through a trap-door in the bottom of the car. 

The English freight trains run at much greater speed than those of 
the United States, jjrobably about 25 miles per hour. They do not aver- 
age one-half of tons freight that the American trains do, while, owing 
to the superior constmction of the i-oads, the comparatively straight 
lines and easy grades, the average train tonnage should be much larger 
—if not double. 

The railway companies complain that the shippers require prompt 
delivery of goods. This could [itobalily be done by the proper develop 
ment of the express system, as practiced by the different railroads is 
the United States. This assures prompt delivery of fast freight, whilfl 
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Eihe Blow freight comes at a mach elovoT and profitable rate of speed to 
Kths railroad compouios. By the reduction of the speed of the freight 
hbmms and increasing theit load on the railxaads of the United Eing- 
■oom, tiie cost of transportation could probably be largely reduced. 

I Fahsemoeb Fabbb. 

I The Midland EaUway, which penetrates very thoronghly the Mid- 
f land Counties of England and Bonthern Connties of Scotland, several 
years ago dispensed with the second-class carriages, and adopted the 
following rates : 

First-class, per mile lid., and 5 per cent. QoTemment tax added =: 
L Bi cents. Third-class, per mUe Id. = 2 cents. 

Dnricg tlie year 1883 the retornaof the Midland Bailway show that 

■91 per cent, of the total passenger traffic was third-class, which yielded 

■^90 per cent, of the gross passenger receipts. Bajlways that have been 

Kbrought into direct competition with it have been obliged to adopt the 

e rates, making their second-class fares about 2i cents per mile. 

Where tiiere is no competition, the following may be considered the 

entee; 

AvangB par UUs. 

Firat-class 4i to 6 cents. 

Second-class 3 to3i " 

Third-class 2 " 

The Great Northern Railway, one of the leading railroads of Eng- 
land, has recently decided to imitate the Midland, and only run first 
and third-class carriages on some of their lines. It ia only a matter 
of time when all other roads will do the same. 

It is only a matter of time when railways will dispense with or 

modify the flrst-clasH travel so as to make it pay; it is safe to say that 

no road in England now makes any money from its first-class travel. 

Ab long as they continue to sell first-class tickets, they must provide 

I first-clafis carriages, as it is impossible to say beforehand what the 

^^^■bansient travel will be ; the consequence is, nearly every train has a 

^^^Hbige excess of empty first-class carriages, in order to accommodate all 

^^^Flravel that may offer, as no one holding a first-class ticket would con- 

l sent to take a seat in a second or third-class carriage. Moreover, the 

firat-class passengers, even if the carriage were always filled, do cot 

Croad as well as the second or third-class. A compartment 
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the outside of the car to the center of the dividing partition, and will 
seat eight pereonB. This gives 6 square feet to each peraon, which, at 
the price charged by the Midland Eailway per mile, makes 6 divided 
by 3i, say half of 1 cent per mile for each sqnare foot of the floor 
of the car. The second and third-class apartments contain 40 and 35 
square feet, and will carry 10 passengers. Taking the average second 
and third-class fares, this will give about two-thirds of 1 cent per 
milo for each square foot of floor snrface. The dead load being abont 
in the same proportion as the floor surfaco, it is clear that the first-elasa 
passenger is the most nnprodnctive; moreover, the first cost of the 
first-clasB compartmeni and its maintenance is probably 20 per cent, 
greater than the seconil-class compartment, and 40 per cent, greater 
than the third-class. 

All roads in the TTnited Kingdom, except the Midland, virtually run 
six classes of carriages, viz,, ordinary and smoking first-class, ordinary 
and amoking second-class, ordinary and smoking third-elasa. As it is 
impossible to fill all of these uniformly, there must necessarily be 
great loss of room and unnecessary haulage of dead weight. 

The railroads running into London ma what are called workmen's 
trains; by these trains working men or working women can go to and 
from their homes and work (say up to 15 mUes) for 24 cents a week; 
this allows them to Hva in the suburbs where it is more healthy and 
rents are cheaper; weekly tickets are sold for the above amount, good 
for special designated trains in the morning and evening. Our roads 
shonld imitate the English roads in this respect. 



Brakes. 

In passenger trains there is generally one car in every three or four 
that have brakes. The vacuum brake, after a long and hard fight, has 
gained the victory, and is coming into general use on passenger cars. 
On very steep grades, when the brakes on the engine and the few brake 
cars would not be sufficient to hold the train in case of accident to the 
air brake, platform cars heavily loaded with cast-iron, with powerful 
brakes, are attached to each train going up or down, in order to hold 
the train in caae of accident to the vacuum brakes; an ospensivo in- 
heritance from the narrow stage-coach model, which could be avoided 
if the brakemcn could go through a central aisle from car to car, and 
apply tho brakes on each cor as with us. 
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The freight traima have no braies tLat can be used while the train ia 
in motion, except those on the engine and cabooae. 

Oar sjsteni of brakes conid not be applied to freight trains there, as, 
owing to the lowness of the tunnels and bridges— another expensive 
inheritance from the old stoge-coach model— brakemen could not walk 
over and along the top of the cars, and apply the brakes as with us. 
The only brake that couhi bo adopted ^-itb satoty would bo one that 
could be worked from the engine or caboose, or buffer or comproHsion 
brakes. 

BiiOOK System. 

It is astonishing to see the blind faith the English engine-driver 
places in his block signals. In dense fogs, where he cannot see one 
hundred feet ahead, or dark nights, when hie vision is also very limited, 
for his head light is only an ordinary lantern, useleaa for illuminating 
the track and only Tiaed as a signal, the same as the tail light, or 
frequently where he has both the dark night and dense fog to run 
through, yet he runs at full speed and generally on schedule time, feel- 
ing Bure that he is perfectly safe because his block sigcala have told 
bim SO, and they cannot make a. mistake or lie. 

The underground TaiU'oad in London and the London suburban rail- 
roads afford a fine illustration of this system. Notwithstanding the 
proverbial London fogs, these roads run their trains, probably several 
thousand daily, upon Hcheduls time, and with a headway varying from 
three to three and a half minutes. And this is done without acoident 
or delay. 

If it had been in use, the accident two or three years ago in the Har- 
lem Tunnel and also that at Spuyten Duyvil, in which Senator Wagner 
ajid others were killed, could not have occurred. 

The English Government, through the Board of Trade, obliges all 
English railroads to adopt the block system, and run their trains by it, 
and we should follow their example. The officers of a railroad should 
be tried and convicted of premeditated murder in all oases of fatal ac- 
oidente on their road that could have been avoided by the block sya- 
tem. It is no excuse for them to say it does not answer, for it does 
answer perfectly in England and other Eiiropean countries; the officers 
controlling the roads ought to bo made to feel that it is cheaper and 
safer to properly equip the road by using tll9 block system, than to kill 
ox maim passengers by not doing so, 
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English freight trains ran much faetec than oiub; probably aver' 

aging tweatj-five miles an honr. 

The passenger trains are generally faster, especially (or short runs[ 
bat, owing to the smiill size o( the island, there ore no such tTains or 
the New York and Chicago or the New York and St. Lonis Express. 

Table No. 1 gives the fastest trains on the principal roads of eaok 
cotmtry. 

Baooaqe Checks. 



These are still nnknown in England. Some of the large railioads 
will receive baggage and deliver it at a given destination for a oharge 
of sixpence for each package, provided the places at which it is received 
and delivered are both on their line, and are large places, such as Lon- 
don, Liverpool, Manchester, etc. There is nothing like onr through 
check ByHt«m over many distinct lines. This would be a very great 
convenience to those who have to travel in England, as the care of the 
baggage requirefl constaat attention to see that some one else does not 
take it. It is placed in the baggage car without any distinctive mark 
of ownership, and aubject to the call of the first claimant. Tet one 
seldom hears of it« Iosb. This speaks well for the honesty of the En- 
glish people. 

The railroad managers and superintendents seem averBe to making 
any change, even if it would promote the comfort of the traveler, and 
thereby induce increased travel. Some oppose the introduction of 
the check system for fear that the road would lose by being held re- 
sponsible for lost baggage. In vain the author quoted to them the ei- 
pericnce of the Pennsylvania Railroad, which handled in 1883 the bag- 
gage of over 23 000 OOO paeeengers, amounting to nearly 2 000 000 
pieces, and only had to pay in the whole year for lost and damaged 
baggage SI 262 . 03. 

The Elnglish railroads could save a large expense by adopting the 
American baggage check system, as It would enable them to dispense 
with a large force of porters now employed in loading and unloading 
the baggage of passengers. Eighty per cent, of this labor would be dona 
by the baggage express or trfmsf^r companies free of oharge to the 
trailroads. 
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CouPo»T IK T&AVBUsa. 

In the opinion ot the writer this is not ho great in England as with * 
no. In addition to the trouble with the baggage, there is the discom- 
fort of riding in winter in a cold oar, obliging one to wrap up even for 
a short jonme; as if he was going to the Arctic Regions. No attempt 
at warming has been made, except hj hot-water pans to the feet. An- 
other serious incanvenience is the difBcnltj of getting information 
while eii. route, owing to the want of comma ni cation between the dif- 
ferent compBTtments, It is impossible to ask queatioua of the train 
bands whilst in motion, and during the few limited stops at stations 
the employees are busy with their duties and endeavoring to answer 
the questions of many others in similar want of iuformation, Tho 
writer once traveled from London to Gloucester, 114 miles, without 
being able to find out the destination ot the cor he wns in. 

Unless one is bound for a terminal station, he is obliged to be con- 
stantly on the alert, or he is apt to be carried beyond his destination. 
The train hands generally call out the names of the stations, but in so 
disguised and misprou ounce d a manner that they are unrecognizable. 
At stations there is often no one prcTioos to the arrival ot the train 
except the gatekeeper, who is generally a long distance off, up or down 
a flight of stairs, that can give any information about the trains. 

The Board of Trade requires that a sign, with the name, must be 
placed at each station; bnt as station advertising is carried to a great 
extent thtoughont England, it is very difflcult to recognise the station 
sign from the hundreds of advertisements, equally oonspiouous, of 
"Pears' Soap," "Lome Whiskey," "Coleman's Mustard," etc., sur- 
rounding the name of the station. 

Ton and Pabsemgbb Mtt.thhp. 

No return ot these all-important items for comparison is made in Eng- 
land. The anthor, after careful inquiry and investigation, decided that 
the average freight charge on all freight moved in the United Kingdom 
was about li pence, or 2.5 cents per mile per ton; but, in order to be 
conservative, he has taken the average charge at 1 penny, or 2 cents per 
ton per mUe. 

In order to get the ton mileage, the receipts from freight, as reported 
by the companies, in pounds sterling has been multiplied by 240. 

The author thinks, as do most of tho persons with whom he has con- 
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suited, that the average freight charge of 30.02 or 1 penn; per mile pet 
ton is too low by at least one-fourth; ?0.025 or U pence would ba ueKrer 
the correct amount. This more than makes up the diffeience between 
the English ton of 2 240 pounds and the American ton of 2 000 pounds. 
The English tonnage returns are all given in tons of 2 240 ponuds, vhile 
the American returns are all in tons of 2 000 pounds. 

Mr. J. S. Jeans, the able Secretaij of the Iron and Steel Inatitnte of 
England, yho is very jastl; regarded as one of the most able statio- 
ticlana of Great Britain, estimates that the average freight charge per 
mile on minerals is $0,015 or .75 pence per ton per mile. This wonld 
make the preceding average charge on all classes of freight of $0.02 or 
1 penny per mile mach too small. 

The passenger mileage has been obtained hj dividing the reported 
total receipts from ordinary passengers by the total number transported. 
This gives the average amount received from each passenger. Divide 
this by 80.0233*, gives the averoge mileage traveled by each passen- 
ger. Multiplying this by the number transported, gives the total mOe- 
ago of ordinary pasaongera. In order to save labor and time, many of 
the following calculations for paaaenger mileage were mode by multi- 
plying the total reported receipts in pounds sterling from ordinary 
passengers by 206, the estimated average number of miles that can be 
traveled for each pound paid. 

The mileage of the holdora of season tickets has been ascertained by 
comparing the schedule lists of prices for season tickets as issued by the 
different railroads leading into London, with the distances; the average 
price is found to be about $0,009 or .45 pence per mile — say, SO. 003 or 
.4 pence. This makes 600 milea as the average mileage traveled for 
each pound sterling reported as received from the sale of season tickets. 
Mnltiplying this reported amount by 600, gives the total mileage traveled 
by the holders of season tickets. Adtling this to the total mileage of 
the ordinary passengers, gives the total mileage of all passengers. 

It is very unfortunate for comparison that the English railroads do 
not report the passenger or ton mileage. The preceding figures have 
been adopted after careful inquiry and examination, and can be conaid- 
eied approximatively reliable until changed by o£Bcial data from the 
companies. 

iBBDger p«i mllo on all the 
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The passenger cmd ton milecige for the American railroads have been 
taken from the official reports of the companies or from the reports <'f 
the Bailioad Commissioners of the different States, and are reliable. 



TABLE No. 2. 

PaBBengera Killed and Injured from c&ases bejosd their own control 
on all the Bailroadii of the United Kingdom, and those of the States 
of New York and Massachnsetts in 1884, 
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This table shows the comparative magnitude of the American rail- 
road system. One single State !ioa over 40 per cent, of the miles of 
railroad that the United Kingdom has, and transports more freight and 
nearly 30 per cent, of us many passengers. 

The Board of Trade of England publish annually very complete 
returns of accidents on all their railroads. Unfortunately there are 
no such returns available for all the American roads. 

The Railroad Commissioners of Maasoohusetts and New York make 
very complete returns for their States, which can be taken as a fair 
sample of the old and completed roads of the United States. The 
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of the West will show a mach higher percentage of accidents, 
owing to being open to traffic generally daring construction — and being 
generallynot so well built. 

Table Ko. 2 was conatrncted from the preceding data, and the 
reportsof the EnglishBoard of Trade, and of the Railroad ComnuBsioneTs 

New York and Massachusetts. 
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A casual observation shows that the English railroads cost maoh 
more than the American in their construction. It is evident that the En- 
glish engineer always had in view that there was behind him plenty of 
money, and abundance of time to spend it in. Apparently there was no 
necesaity for studying an economical alignment — heavy cuts and fillings 
or long bridges and tunnels, did not appear to frighten him at all; his 
ideal line was a straight line and dead level, and he kept as near this as 
circumstance a would permit. This expensive construotion, with appar- 
ently straight lines and easy grades, good road-bed, permanent brick 
buildings, and brick, stone or iron bridges, should make the annual ex- 
penses much lighter than on oar roads, where perishable materials, for 
economical reasons, enter ho largely into our buildings, bridges, etc., 
'requiring frequent renewals. 

The question naturally arises: Do the working results compensate for 
this great additional cost of the English over our railroads? In other 
words, "Does it pay?" To ascertain this, we must analyze the working 
expenses of each system; this is not su easy undertaking, as the pub- 
lished reports of the two countries do not correspond in form or out- 
line. Unfortunately, the returns of the English railroads made to the 
Board of Trade, and the annual reports of tbe different companies, are 
thorough as one would wish for comparison. They do not give the 
quantity or cost of coal consumed, or separate the cost of freight or 
pusenger traffic, or give the total or average ton and passenger mileage. 

In order that you may investigate for yourselvea, the problem whether 
it pays or not to spend so much money in constructing raUroada, the 
Tables from No. 3 to No. 17 have been made, showing the operating 
expenses of all the railroads in the aggregate, and also of a tow of the 
principal roods oE each country. The principal, if not the only, ad- 
vantage of expensive over cheap construction, is to reduce the operating 
expenses; to ascertain to what extent this haa been done, in the 
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follo'wiiig accounts of the operating expenses all items of expense that 
are in any way affected by good or bad constraction, have been added 
together, and the percentage calculated to the whole operating expenses. 
This percentage will naturally be larger in cheaply constructed roads with 
sharp carves and steep grados, and built with perishable materials, 
than in the expensivel; built roads in which money has been freely 
spent to reduce oarres and grades, and in the use of more durable 
materials. 

Mr. Jeans, the able statistician of England, makes this percentage 
59.66 for all the American railroads. This has been taken by the author 
as the average standard of all the tailroaJa in the United States; to this 
standard the English roads have been compared. The percentage of 
the individual American roads has been worked out from data con- 
tained in their annual reports, or from the reports of the Bailioad Com' 
missioners of the different States. 

TABLE No. 3. 
Comparative Proportion of Different Items of Operating Expenses, that 
are or are not Affected by Good or Bad Constructiou, on the Aggre- 
gate Railroads of the United Eiagdom and United States for the 
year 1880. 
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This, and the two following tables, have been taken from a report 
recently made by Mr. J. S. Jeans, Secretary of the Iron and Steel Insti- 
tute of Great Britain. Mr. Jeans is justly regarded as very good au- 
thority, and one of the most capable statisticians in this branch 
Eiugland. 
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TABLE No. 4. 

Showing tbe Number of Persons Employed on the Bailroads of the Uni- 
ted Kingdom and the United States in 1880. 



1880. 



Engine-driTers ftnd Firemen 

Oaards 

Plate-layers (Track-layers) 

Pointsmen, etc (Switchmen) 

Laborers 

Other railway servants 

Totals 

Average employes per 1 000 miles of goods and passenger trains. . . . . 

Average employes per mile of line ox>en 

Average employes per 1 000 tons of traffic 

Average employes per 1 000 passengers carried 

Average employes per £1 000 earned 



tJMITKD 


tlNmCD 


KnroDOK. 


Statis. 


S7 441 


67 281 


12 064 


.12 419 


96166) 




7406S 


122 489 


42 212) 




120 487 


216 818 


236 716 


418 967 


0.89 


1.08 


13. 


4.8 


0.9 


0.7 


0.88 


0.66 


2.7 


0.28 



TABLE No. 5. 

Showing the Boiling Stock used on Bailroads of United Kingdom and 

United States in 1880. 



1880. 



Locomotives 

Passenger Carriages 

FreigbtOars 

Other Vehicles 

Totals 

Average vehicle per mile open 

Aversge vehicle per 1 000 tons freight carried 
Average vehicle per 1 OOU passengers carried. 
Average vehicle per $6 000 capital 



UmTKD 

KmoDOK. 



606130 

2.6 
0.6 
1.8 
1.6 



UNmn 

SlATKS. 



14 469 


17 412 


82 804 


12 380 


446 833 


876 312 


12 024 


84 613 



489 667 

0.24 
0.69 
0.68 
2.8 



In the following Tables of the English Bailroads, their percentage has 
been subtracted from 59. 66, the average percentage of the American roads. 
This difference in the percentage, multiplied into the whole oi>erating 
expenses, shows the gross saving by being well constructed. This divided 
bj the number of miles operated, shows the annual saving per mile bj 
the superior English over the inferior American construction. This 
amount capitalized at six per cent., shows the amount that the engineer 
would have been justified in expending per Q^ijie in construction oyer 
tibe cost of the inferior Americfui system, 
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TABLE No. 6. 
Operating Expenses of all the Railroads of the United E^gdom. 



Tear ending December 81et. 1883. 

Length of lOl Boadt Operated, 18 681 liUes. 

Gauge, i' 9^". 

Total ooNt. $8 777 808 896. 

Average Ooit per Mile, $202 227. 



Maintenance of way, works, etc 

LooomotlTe power, Including stationary engines, etc.. 

Repairs and renewals or passenger and freight oars 

TraAc expenses, freight and passenger 

General charges 

Bates and taxes 

GoTemment duty 

Oompensation for personal Injnry 

Oompensation for damage and loss of goods 

Legal and Parliamentary expenses 

Steamboat and harbor expenses 

Sundries 



Totals ($188 868 866). 



Percentage 

Percentage, average of all American railroads in 1880. . . . 

Percentage in ikvor of all the railroads of the United 

Kingdom 



Expenses that 

are affected by 

Good or Bad 

Construction. 



$88 718 990 

46 606 886 
16 476 886 



$96 702 160 



61.8 
69.7 

7.9 



Expenses that 
are not affected 
by Good or Bad 

Conatractlon. 



$66 061 996 

8 118 706 
9804 246 
8 696.280 
1236160 
969 706 
1866 926 
6 624 780 
2 269 410 



$90166 206 



48.2 



Total saved by all the railroads of the United Kingdom, $186 868 866 x .079 = $14762 600 

Average saving per mile. $14 762 600 ■^ 18 681 = 790 

Annual coat of $790 capitalised at 6 per cent = 18 167 

TABLE No. 7. 
Operating Expenses of the Great Eastern Bailway of England. 



Tear ending December 81st, 1888. 
Length of Une Operated, 1 049 Miles. 
Gauge, 4' 8i". 



Maintenance of wav 

Locomotive power (including stationary engines)... 
Bepairs and renewals of paasenger aod freight oars. 

Traffic expenses— flight and passenger 

General charges 

Bates and taxes 

Government duty 

Compensation for personal injury 

Oompensation for damage and loss of goods 

Legal and Parliamentary expenses 

Sundries 



Totals (•$9 074 400). 



Percentage 

Percentage, average of all American railroads. 
Perioentage in favor of Great Eastern Bailway 



Expenses that are 

affected by Good 

or bad Oon- 

struction. 



$1 481 740 

2 676 086 

764 886 



$4 821 160 



63.0 

69.7 

6.7 



Expenses that 
are not affected 
by Good or Bad 

Oonstruotlon. 



$2 968 860 

887 070 

489 976 

266 010 

84 796 

66 210 

76 020 

810 



$4 268 240O 



47.0 
40.8 



Total saved by Great Eastern Bailway on operating 1 049 miles of railroad 

$9074400X .067^ $607 986 

Average saving per mile, $607 986 -f- 1049=. 680 

Annual cost of $680 capitallaed at 6 per cent sa 9 660 



e The cost of operating the steamboats, etc. ($899 480), has been.deduoted as not properly 
belonging to the railroad service . 
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TABLE No. 8. 
Operating Expenses of the Great Northern Railway of England. 



Tear ending December Slst, 1883. 
Length of Line Operated, 768 Miles. 
Gauge, 4' 8^". 



Maintenance of way, works, etc 

Locomotiye power (including stationary engines)... 
Bepaira and renewals of passenger and freight cars 

Traffic expenses— Freight and passenger 

General charges 

Bates and taxes 

GoTemment duty 

Oompensation for personal injury 

Compensation for damage and loss of goods 

Le^al and Parliamentary expenses 

Steamboat, canal and harbor expenses 

Sundries 



Totals ($10 047 040). 



Percentage 

Percentage, average of all American railroads 

Percentage in favor of Great Northern Railway. . . . 



Expenses that are 

affected by Good 

or Bad Oon- 

struction. 



$1 616 115 

2 637 645 

842130 



$6 095 890 



60.7 

69.7 

9.0 



Expenses that are 

not affected by 

Good or Bad 

Construction. 



$3 326 745 

493 246 

633 746 

168 630 

149 290 

70 320 

68 766 

58 900 

91610 



$4 951 160 



49.3 
40.3 



Total saved by Great Northern Railway on operating 768 miles of road 

$10047040X .09 = $904 234 

Average saving per mile, $904 234 — 768=: 1 177 

Annual cost of $1 177 capitalized at 6 per cent. = • 19 617 

TABLE No. 9. 
Operating Expenses of the Midland Bailway of England. 



Year ending December 81st, 1883. 
Length of Line Operated, 1 793 Miles. 
Gauge, 4' 8^". 



Maintenance of way, works, etc 

Locomotive power (including stationary engines). . . 
Repairs and renewals of passenger and freight cars. 

Traffic expenses — ^Freight and passenger 

General charges 

Rates and taxes 

Government duty 

Oompensation lor personal injury, etc 

Compensation for damage and loss of goods 

Legal and Parliamentary expenses 

Sundries 

Steamboat and harbor expenses 



Totals ($19 413 886). 



Percentage 

Percentage, average of all American roads. 
Percentage in favor of Midland Railway. . . 



Expenses that are 
affected by Gk>od 
or Bad Construc- 
tion. 



$3 276 646 
6 342 330 
2 069 666 



$10 688 630 



Expenses that are 
not affected by 
Good or Bad Con- 
struction. 



65.1 

69.7 

4.6 



$6 413 916 

713 350 

967 476 

264 810 

27 630 

116 485 

87 205 

135 495 

9 690 



$8 724 865 



44.9 
40.3 



Total saved by Midland Railway on operating 1 793 miles, $19 413 385 X .046 

Average saviiig per mile. $893 016-^1793= 

Amraiu 006t of $647 capitalized at 6 per cent = " 



$893 016 

647 

10 777 
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TABLE No. 10. 
Operating eKpeoses of the Londoa and North Western Bailwa; of 
EpgUnd. 
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Operating Expenaea of the Oreat We»tern Bailwaj of England. 
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TABLE No. 12. 



Operating Expenses of the Baltimore and Ohio Railroad. 



Year ending September dOth, 188S. 
Length of Line Opermled, 658 Milei. 
Os\ige, i' 8|' '. 



General ezpenaes 

Loaeea by aoddenta, etc 

Repairs of railroad 

Bepairs of water atationa 

Repairs and constmction of depots 

Repairs of bridges 

Repairs of telegraph line 

Repairs of stationary machinery 

Watching cuts 

Watching tunnels 

Watching bridges 

Pumping water 

Repairs of locomotiTes 

Repairs of passenger cars 

Repairs of freight cars 

Gleaning engines and cars 

Oontingent expenses of the machinery department. 



Fuel. 



Expenses that are 
affected by Good 
orRadOonstmo- 
tion. 



Preparing ftiel and filling tenders 

Pay of tonnage engineers 

Pay of tonnage firemen 

Fay of passenger engineers 

Pay of passenger firemen 

Expenses of transportation, salaries of agents, telegraph 
operators, derks, station expenses, etc 



Totals ($6 147 666.80). 



Percentage. 



$66 609.68 

796 676.86 
18089.13 

186 668.06 
68 674.31 
76 781.20 

118 276.66 



28 217.28 
624146.36 
299 886.71 
709 028.67 



7 186.12 

819 143.36 

20 096.87 

228 366.66 

106 606.61 

82 812.24 

40 013.26 



$3 770 431.41 



61.8 



Expenses that are 
not affected by 
Good or Bad 
Construction. 



$200 733.89 



30 646.16 

6 461.67 

18 786.68 



92 416.86 



2 029 360r74 



$2 377 234.39 



38.7 
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TABLE No. 18. 

Operating Expenses of Pennsylvania Bailroad. No. 1, Pennsylvania 

Division. 

Main Line and Branches — ^Pittsbnrgh to Philadelphia. • 



Tear ending December Slot, 1883. 

Gauge. 4 9". 

Length of Road Operated, 1818.6 Miles. 



Conducting Transportation 

Motive Power 

Maintenance of Cars 

Maintenance of Way 

Oeneral Expenses 

Totals $18 821418.66 

Percentage , 



Expenses that are 

affected by 

Oood or Bad 

Construction. 



$6 337 379.23 
3 741 772.61 
8 660 491.47 



$11 639 643.20 



63.6 



Expenses that are 

not affected 

by Oood or Bad 

Construction. 



$6 078110.47 



603 669.89 



$6 681 770.36 



86.6 



OPBUTXOHS. 

Beeeipts fh>m Freights $24 778190.16 

Beceiptsfrom Passengers 6989636.86 

Beceipts fh>m other Sources • 1249 997.79 

Total Beceipts from all Earnings $82 017 818.29 

Net Earnings fh>m Operating 18696899.78 

Total Mileage in this Division 1818.68 

Percentage of Operating Expenses to Earnings 67.22 

Tonnage Moved 21674160 

Tonnage Mileage 2 996892 667 

Average Ton Mileage 188.6 

Average Earnings per Ton per Mile $ .00819 

Average Cost per Ton per Mile .00477 

Average Profit per Ton per Mile .00342 

Total Passengers Transported 10G97474 

Total Passenger Ifileage 244710876 

Average Passenger Mileage 22^ Miles. 

Average Earnings from each Passenger per Mile $ .02448 

Average Cost of Transporting each Passenger 1 Mile . 01640 

ATerage Profit per Passenger per Mile • .00608 
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TABLE No. 14. 

Operating Expenses of Pennsylvania Railroad. No. 8, Philadelphia and 

Erie Bailroad Division, 



Tear ending December 31st, 1883. 

Gauge. A' 9". 

Length of Boad Operated, 287.5 Miles. 



Conducting Transportation 

Motive Power 

Maintenance of Cars 

Maintenance of Way • 

Totals ($2 620 823.63) 

Percentage... 



Expenses that are 

affected by 

OoodorBad 

Construction. 



$762 468.90 
341861.92 
626 674.62 



$1 730 406.63 



66.0 



Expenses that are 

not affected 

by Good or Bad 

Oonstruction. 



$890 418.09 



$890 418.09 



34.0 



Ofkbatiosb, 



Beoeipts firom Freight $8 362 417.79 

Beceipts from Passengers , • 667742.66 

BeceiptB from other Sources 88 682.71 

Total Beceipts from all Earnings $4108843.16 

Net Earnings from Operating 1488 019.64 

Pwcentage Operating Expenses to Earnings 68.8 

Total Mileage in this Division 287. 66 

Tonnage Moved 6164936 

Tonnage Mileage 620 249 716 

Average Ton Mileage 100.9 

Average Earnings per Ton per Mile $ .00624 

ATsrage Cost per Ton per Mile . 00416 

ATsrage Profit per Ton per Mile .00218 

iTotal Passengers Transported 1046 064 

Total Passenger Mileage 21908174 

Average Passenger Mileage 21Miles. 

Average Earnings from each Passenger per Mile $ .03048 

Average Cost of Transporting Each Passenger 1 Mile .02076 

Aierage Profit per Passenger per Mile ••.••• .00978 
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TABLE No. 16. 

Operating ExpenBOB of Pennsylvania Railroad. No. 2, New Jersey 

Division. 



Tmt ending December Slit, 1888. 

Oange. i' 9". 

Length of Boftd Operated, 486 Milee. 



Conducting Tnuuportation, 

Motive Power 

Maintenance of Cam 

Maintenance of Way 

Qeneral Ezpeneea 

Canal Ezpeneea 



Totals— EzdnaiTe of Canal Ezpeniee. .($10 804 918.36) 
Peroentage—Esolndlng Canal Expeniee 



Ezpeneea that are 

affected by 

Good or Bad 

Conitmction. 



la 618 084.64 

6aQ'i61.n 

1786 801.23 



$4 076 686.98 



46.0 



Ezpeneea that are 

not affected 

by Oood or Bad 

Conetruotion. 



$6 488 260.36 



108 491.87 
291 674.66 



$6 828 826.38 



64.0 



OREAlXOMa. 

Beoeipto firom Freight $8 269 948.20 

Beoeipta firom Paeaengere 6 642 247 . 22 

Beoeipta flrom other Sooroee • 1144406.28 



Total BeceiptB firom all Earnings $14966696.66 



Net Earnings firom Operating 

Total Mileage in thU Division 

Percentage of Operating Ezpenses to Earnings , 

Tonnage Moved 

Tonnage Mileage 

Average Ton Mileage 

Average Earnings per Ton per Mile 

Average Cost per Ton per Mile 

Average Profit per Ton per Mile 

Total Passengers Transported 

Total Passenger Mileage 

Average Passenger Mileage , 

Average Earnings firom each Passenger per Mile 

Average Coat of Transporting each Passenger 1 Mile, 
Average Profit per Passenger per Mile 



4161682.89 

436.07 

72.96 

8 866 667 

642 827 918 

61.8 

$ .01471 

.01167 

.00804 

11839 830 

238 661481 

21 Miles. 

$ .02074 

.01671 

.00608 



Few American engineers have the opportunity of seeing the English 
railroad reports. Tables 18, 19, 20 and 21 are exaot reprints of all of 
that part of the semi-annual reports of the London and North Western 
Bail way that relate to traffio for the years 1882, 1883 and 1884. 

These will also enable those who are desirous, to make their own 
analj^is of the data, as the author has done. 
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Exact copy of the J 



Dr. 



AbstractB: 

{A) To Maintenance of Wayi 
and Stations ■ 

(B) To Locomotive Power. 

(C) To Carriage and Wag< 

pairs 

To Mileage of Carriagi 
Wagons of other Oom; 

(D) To Traffic Expenses . . 

(E) To General Charges 

To Law Charges 

To Parliamentary Expel 
To Compensation for A04 

and Losses: 

Passengers £10 031 

Goods, etc 17 261 

To Bates and Taxes .... 
To Government Duty.., 
To North Union Uailwa] 

portion of Joint Expel 
To Birkenhead liailwa] 

portion of Joint Expel 
To Shrewsbury and Hi 

Railway — ^Proportion a 

Expense 

To Shrewsbury and Wei] 

Bailway — Proportion 

Expense 

To Shrewsbury and Wei 

Railway — ^Proportion a 

Expense 

To Vale of Towy Railway 

portion of Joint Expeii 

(F) To Steamboat Expenses 

To Depreciation and Insi 

of Steamboats 

To Lancaster Canal Expi 
To Huddersfield Canai 

penses 



To Balance carried tq 
Revenue Account .... 
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TABLE No. IS.— Continued. 



(A) affAINTENANOE OF WaY, EtO. 




30th June, 
1882. 


Salaries, Office Expenees and General Superintend- 
ence £19841 8 4 


£ 8. d. 

310 269 19 7 

15 000 

6 017 3 3 

2 825 19 7 

17 138 18 3 

64 122 14 


18 669 


Maintenance and Renewals of Permanent Way, viz.: 

Wages '. £138979 7 

Materials 48 715 7 10 


130 290 
66 337 


Engines Ballastinc 9 979 2 


9 815 






197 673 10 6 
Repairs of Approach Boads, Bridges, Signals, and 

other Works 67 515 16 7 


196 442 


67 699 


Repairs of Stations and Bnildings 35229 4 3 


31991 








303 691 


Rebuilding Stations 


15 000 


Repairs— Garston and Widnes Docks and Holyhead Harbor 

•* — St. Helens and Coalport Canals 


3 953 
2 899 


Sundry Joint Lines and Stations 


12 744 


Signals, Sidings and Sundry Works 


64 742 


Miles Maintained: Double or more 1 310 

Single 374 






£405 364 14 8 


403 029 



(B) Locomotive Powkr. 




30th June, 
1882. 


Salaries. Office Expenses and General Suoerintendence - - 


£ 8. 

19 137 11 

390 388 3 

183192 6 

11 009 18 
4 404 19 


d. 


1 

2 

6 

7 


18 441 




3 
4 
5 

1 




Running Expenses: 

Wages connected with the Working of Loco- 
motive Engines £227 274 6 

Coaland Coke 135437 19 


214 796 
123 419 


Water 4996 3 


4 837 


OiL Tallow and other Stores 22 679 14 


22 047 






Repairs and Renewals of Engines, Tools, etc. : 

Wages £89705 3 

Materials 93487 2 


8 
6 


365 098 


88 311 
77 911 










166 222 


RpAo.iftl F.TpAil<^iturAfi . . , . t . , , 


15 839 


Stationary Encines. Liverpool Tunnels 


2 225 




4 

7 




Or,. Mileaee of Sundry Trains £12 085 9 


608 132 18 
8 390 15 


3 
9 


667 825 


2ic<»— Cromford and High Peak Working .... 3 694 13 


10 R65 










£599 742 2 


6 


666 990 



(C) RSPAIBS Aim BENEWAIiB OF CaBBIAGES AND WaGONS. 




30th June, 
1882. 


Carriages— Salaries, Office Expenses and General 

Superintendence £1636 18 10 

Wages 37 429 11 4 

Materials 63197 7 9 


£ s. d. 
92 263 17 11 
66 702 14 2 


1624 
33 480 
68 819 






Wagon»— Salaries, Office Expenses and General Su- 
perintendence £2 382 6 3 

Wages 17872 9 1 

Materials 46 447 18 10 


93 923 

2 382 
18 047 
49 629 








70 068 




£158 966 12 1 163 981 
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TABLE No. IS.— CanHnuecL 



Stobu. 



Looomotiye Department Stores 

LocomotiTe Dei>artment Works in progreM and Sundries 

Carriage Depanment Stores 

Oarriage Department Sundries in process of manufttoture 

Wagon Department Store 

Wagon Department Sundries in process of manufacture. 

Permanent Way Stores 

Engineering Stores 

(General Stores 

Steamboat Stores 

Telegraph Stores 

Engineering Stores, Joint Lines 

Total 



£ 

316 709 

181630 
6192P 
17 676 

107 071 
14138 

418 727 

63 804 

27 224 

9148 

14 261 



s. d. 
13 3 
16 9 
16 6 
3 6 
11 6 



9 
6 



6 9 

9 11 

18 1 

9 6 



1 221 308 18 3 
36 300 14 8 



£1 267 604 12 11 



30th June, 
1882. 



806 826 
178 069 
64 980 
19 368 
97 212 
10 691 
870 700 
68 761 
29 887 
12 669 
10 793 



1169 446 
81696 



1 191 041 



' ' TBAFFZO EXPXITBXS. 




30th June, 
1882. 


Salaries, Wages, etc., Coaching and Police Depart 
ment 


.£224 209 9 6 
. 69 000 18 7 
. 13 476 7 8 
. 16 408 4 10 
. 20 646 16 9 
. 11836 9 1 


£ s. 

344 677 1 

607 616 19 


d. 
6 

9 


216 044 


Fuel, Lighting. Water and General Stores 


00 670 


Clothing 


11 H48 


Printing, Stationery and Tickets 


16 386 


Joint Station EzpeniMs ,...,,.,,»* * x . ww, ^ 


20 787 


Horses, Harness, Parcel Carts, Provender, etc 


11389 




£419 710 8 10 

. 28 480 6 6 

864 9 6 

8 749 17 1 
96 802 7 7 

. 12 496 14 9 

9 602 18 9 
1 896 10 6 

. 29 116 13 4 


336123 


Salaries. Wages, etc.. Merchandise Department..., 
Fuel, Lighting, Water, Grease and General Stores. . 
Clothing 


411 042 

20 017 

666 


Printing, Stationery, etc 


9 364 


Horses, Harness. Vans. Provender, etc 


99 322 


Wagon Covers. Ropes, etc 


11807 


Joint Station Expenses 


6 746 


Agents' Commission 


1990 


Hoists, Hydraulic Cranes, etc 


86 038 








» 


692 477 




£962 194 


1 


2 


928 600 



^') Genbbal Chabobs. 




June 30th, 
1882. 


Direction 


£ s. d. 

4 637 10 
900 17 2 

80 718 12 10 

2 030 17 6 

6 006 6 8 

18 467 6 

16 2H0 14 10 

6 204 13 2 
1162 6 8 
1 68H 16 6 
262 19 8 

7 966 2 


4 638 


Auditors and Public Accountants 


003 


Salaries of Secretary, General Manager, Account- 
ants and Clerks £* 


)2 400 8 10 
7 318 4 




Office Erpenses and Sundries 






30 301 
1 670 


Advertising 


Fire Insurance ....t-Tr..., 


6 006 


Electric Teleflnraph Expenses 


17 266 


Railway Clearins House Expenses 


14 446 


Contribution to Superannuation Fund 


6 270 


Schools 


043 


Traveling Expenses, Directors. Managers, etc 


1860 


Proyidont and Insurance Societies and Pension Fund. 




8 047 


Sundry Expenses, not classed 




7 218 










£114 212 17 6 


100 460 
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TABLE No. IS.— CorUinued, 



(F) 



Steamboat Expemsss. 



Salaries of Commaoders, Wages of Crews, etc. 

Bepairs, Ship Stores, etc 

Coal and Engineers' Stores 

Light and Harbor Dues 

General Charges 

X««f— Cost of Working Greenore Service 





30th June, 
1882. 


£ s. d. 

19 142 6 11 
6 118 14 1 

10 014 11 6 
7 089 9 6 
1 969 9 10 


19 810 
6 798 

10 937 
7176 
2 804 


44 324 10 9 
10 048 


46 02S 
9866 


£34 276 10 9 


86169 



Steamboat Defbeoiatzon and Insubancb AcoonNT. 



To Balance 31st Dec. last. . . . 
To Expended this half year. . 
To Balance 



£ s. d. 
1 180 10 10 

176 13 7 
8 642 16 7 


£10 000 






By Amonnt set aside from 
Be venue this half year. . . . 



£ s. d. 
10 000 



£10 000 



MiLBAOE Statement. 



Lines owned by Company. . . . 

Lines partly owned 

Lines Leased or Bented 

Total ... 

Lines Worked 

Foreign Lines Worked over. . . 

Total 



Miles Au- 
thorized. 



16464 

74} 

146^ 



1767^ 
64 



182U 



Miles Con* 
structed. 



1606 
73J 
1421 



1721 
64 



1776 



Miles Con- 
structing or 
to be Con- 
structed. 



41i 
8f 



46i 



m 



Miles 

Worked by 

Engines. 




1864 
61^ 
660i 



2 476^ 



30th June, 
1882. 



1490 
140| 
213; 


6l| 
669^ 



2 466^ 



Statement of Tbain Milbaoe. 



Passenger Trains 

Gk>ods and Mineral Trains 

Total 



8 969 727 
628 331 



18 498 068 



8 698 244 

9 246 421 



17 843 666 
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TABLE No. 19.—C(mtintied. 



(A) Maintenance of Way, Etc. 




3l8t Dec, 
1882. 


Salaries, Office Expenses and General Superintend- 
ence £19 668 18 9 


£ B. d. 

402361 1 

20 000 

7 959 11 9 

3 326 9 1 

14 619 3 2 

72 972 16 2 


18 622 


Maintenance and Renewal of Permanent Way, viz. : 

Wages £138 169 17 2 

Materials 133968 14 8 

Engines Ballasting 1177115 1 




132 483 

135 667 

10 989 


283 910 6 11 
Repairs of Approach Roads, Bridges, Signals and 
other Works 62 614 10 7 


279 029 


66 057 


Repairs of Stations and Buildings 36 167 8 10 


41651 








405 369 


RebuildiDGT Stations 


20 000 


Repairs— Garston and Widnes Docks and Holyhead Harbor 

Repairs — St. Helens and Goalport Canals 


6 360 
2638 


Sundry Joint Lines and Stations 


14 668 


Siunals. Sidings and Sundry Works 


70 269 


Miles Maintained: 
Double or more 1 313 




1687 




£521239 3; 618 294 



(B) 



LOOOMOnVE POWEB. 



Salaries, Office Expenses and General Superintendence 

Running Expenses: 

Wages connected -with the Working of Loco- 
motive Engines £231897 17 

CoalandCoke 141819 12 

Water 4 728 2 



Oil, Tallow and other Stores. 



27 292 15 -2 



Repairs and Renewals of Engines, Tools, etc.: 

Wages £90774 9 6 

Materials 93886 4 8 



£ 8. d. 
18 961 10 7 



Special Expenditure , 

Stationary Engine, Liverpool Tunnels. 



Cr., Mileage of Sundry Trains £14 288 6 10 

Zcs«— Cromford and High Peak Working 3 313 2 4 



405 738 8 



184 659 14 2 



15 471 12 
3 653 3 

628 484 8 

10 975 4 



31st Dec., 
1882. 



19 204 



222 446 

129 778 

4 663 

22 725 



379 512 



94 064 
84 624 



178 688 



10 
2 

9 

6 



£617 509 4 3 



27 022 
2167 



606 698 
11631 



694 962 



(0) Repaibs and Renewals of Caiirtages and Wagons. 




3l8t Dec, 
1882. 


Carriages — Salaries, Office Expenses and General 

Superintendence £1675 110 

Wages 34121 6 5 

Materials 62 666 19 8 


£ s. d. 
98 363 7 6 

72 989 11 10 


1601 
34 680 
60 632 






Wagons — Salaries, Office Expenses and General 

Superintendence £2 328 6 10 

Wages 18 518 14 10 

Materials 52 142 10 2 


96 813 


2 328 
20 486 
60 894 








73 708 




£171 352 19 4 


170 621 



Exact copy of the part i 



Dr. 



Abstracts: 

(A) To Maintenance of Wi 

Works and Stations 

(B) To Locomotive Power 

(0) To Carriage and Wagon ] 

pairs : 

To Mileage of Carriages I 
Wagons of other Com; 
nies : 

(D) To TraflBc Expenses 

(E) To General Charges 

To Law Charges 

To Parliamentary Expense! 
To Comi>ensation for Ai 

dents and Losses: 

Passengers £19 397 10 

Goods, etc 20 922 11 

To Bates and Taxes 

To Government Duty 

To North Union Railway— I 
portion of Joint Expensed 

To Birkenhead Railway— I 
portion of Joint Expense 

To Shrewsbury and Here| 
Railway — P roportiox 
Joint Expense « 

To Shrewsbury and Weill 
ton Railway — Proportioi 
Joint Expense * 

To Shrewsbury and WelshI 
Railway— P roportion 
Joint Expense i 

To Vale of Towy Railwa 
Proportion of Joint Expe 

(F) To Steamboat Expenses. ..# 
To Depreciation and Insura 

of Steamboats 

To Lancaster Canal Expeni 
To Huddersfleld Canal 

penses 



To Balance carried to Net I 
enue Account 
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TABLE No. Id.—Continned, 



Stobxs. 



Locomotive Department Stores 

Locomotive Department. Work in progress, and Sundries. 

Carriage Department Stores 

Carriage Department, Sundries in process of manufacture 

Wagon Department Stores 

Wagon Department, Sundries in process of manufacture . 

Permanent Way Stores 

Engineering Stores 

Qeneral Stores 

Steamboat Stores 

Telegraph Stores 

Engineering Stores Joint Lines 

Total 



£ s. 
322 450 18 
191302 9 

64 448 13 

41 875»18 
112 883 10 

16 143 
441 200 

36 526 

28 305 

10 302 

14 978 



7 
2 
2 

14 

9 



d. 
6 

6 
6 
6 
5 
4 
3 
7 
9 
5 



1269 477 6 8 
36 456 15 4 



£1306 933 2 



31st Dec., 
1882. 



321855 

198 768 

56 251 

18 788 

97 500 

14 601 

426 866 

38 644 

24 906 

9 280 

16 086 

1222 943 
29171 

1 252 114 



(D) 



Travfio Expenses. 



Salaries. Wages, etc.. Coaching and Police Depart- 
ments £236.307 18 7 

Fuel, Lighting. Water and General Stores 67 194 10 2 

Clothing 9915 6 9 

Printing, Stationery and Tickets 19 597 12 1 

Joint Station Expenses 18 987 15 4 

Horses, Harness, Parcel Carts, Provender, etc 10 983 17 10 



Salaries, Wages, etc.. Merchandise Department. . . . 427 376 

Fuel, Lighting, Water, Grease and General Stores. . 29 030 

Clothing 712 

Printing. Stationery, etc 9 198 

Horses, Harness. Vans. Provender, etc 91 105 

Wagon Covers, Kopes, etc 10 487 

JointStation Expenses 10988 

Agents' Commission 1 890 

Hoists, Hydraulic Cranes, etc 30 350 




5 
2 

15 
6 

18 
6 
9 
3 



s. d. 



352 986 19 9 



3 

11 

4 

6 

7 

6 

11 

9 

10 



611739 9 6 



£964 726 9 2 



3l8t Dec, 
1882. 



230 377 
69 032 
8946 
18 726 
21373 
14 087 

352 541 

423 866 

27 886 
841 

8 842 
99 024 
13 426 
11834 

2 627 

28 289 

616 634 
969176 



(E) 



Gensbal Chabges. 



Direction 

Auditors and Public Accountants 

Salaries of Secretary, General Manager, Account- 
ants and Clerks £32 622 10 2 

OfEloe Expenses, Sundries 9 224 17 11 

Advertising 

Fire Insurance 

Electric Telegraph Expenses 

Railway Clearing House Expenses 

Contributions to Superannuation Fund 

Schools 

Traveling Expenses, Directors, Managers, etc 

Provident and Insurance Societies and Pension Funds 

Sundry Expenses, not classed. 



£ s. d. 

4 537 10 

897 12 1 



41747 8 
3 629 17 
13 810 13 
18 964 11 
16 909 15 



6 312 
1303 
1544 

10 391 

7 325 



1 

4 

8 

17 

7 



1 
3 
4 
9 
6 
1 
6 
5 
2 
11 



£127 874 7 1 



3l8t Dec. 
1882. 



4 538 
964 



40 234 

3029 

13 811 

17 242 

16 911 

6113 

872 

1792 

7 656 

7 141 

119 203 
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TABLE No. 19.— Caniinued 



(P) 



Steamboat Expenses. 



Salaries of Gommandeni, Wages of Crews, etc 

Repairs* Ship Stores, etc 

Coal and Engineers' Stores 

Light and Harbor Dues 

General Gharges 

Xecf— Oost of Working Greenore Service 





3lBt Deo., 
1882. 


£ s. d. 

20 188 13 11 
6888 3 3 

10 166 8 11 
7 289 10 4 
2 651 13 


17 980 
6292 

11247 
8260 
2 398 


47174 4 6 
9986 12 


45177 
10 048 


£37 188 12 6 


86129 



Steahboat Depbboiation Ain> Insdbanoe Aoooukt. 



To Expended this Half-year. 

To cost of new cattle steamer 
Holyhead, lost 80th Octo- 
ber last 



£ 
610 


s. d. 



35 817 


3 11 


£36 427 


3 11 



By Balance 30th June last. . . 

By Amount set aside from 

Beyenue this Half-year. . . 

By Balance 



£ s. d, 
8 642 15 7 

16 000 
12 784 8 4 



£36 427 3 11 



MzLEAGE Statement. 





MUes 
Authorized. 


Miles 
Constructed. 


Miles 
Constructing 

or to be 
Constructed. 


MUes 

Worked by 

Engines. 


31st Dec., 

1882. 


Lines owned by Company. 

Lines partly owned 

Tines Leased or Bented. . . 


1570K 

80>i 

146^ 


15243i 
142% 


46% 
1 
3% 


1519 
152 
213% 


1493 
140% 
213% 


Total 


1797K 
30% 


1746>i 
30% 


51 

• • 

• • 


1884% 

33% 

562% 


1847% 

51% 

660% 


Lines Worked 


Foreign Lines Worked over 


Total 


1 828>i 


1777% 


51 


2 481% 


2 469% 





Statement or Train Mileage. 



Passenger Trains , 

Goods and Mineral Trains 

Total 



9 796 002 
9 802 718 



19 598 720 



9 389 661 
9 547 258 



18 936 819 



Esact Copy of the ; 



(B| To LoconioiivD 
(C) To Cirriagb >. 



piirtionof Joint El 
To filrkeDbcBd Bill 
portion or Joint Expi 
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TABLE No. 20,—CcmHnued. 



(A) Matntehanoe'of^Way, etc. 




80th June, 
1883. 


Salaries, Office Expenses and General Superintend- 
ence £20 018 

Maintenance and Renewal of Permanent Way, viz.: 

Wages £186112 18 2 

Materials 48 402 7 1 


9 

3 

7 

4 


8 

8 

6 
9 


£ 8. d. 

310 719 6 7 

16 000 

7 614 17 1 

3 380 16 8 

16 467 1 2 

63 903 18 11 


19 841 


138 979 
48 716 


Engines Ballastinir 10 270 18 5 


9979 






194 786 
Bepairs of Approach Roads, Bridges. Signals and 
other Works 62 236 


197 674 


67 616 


B^pairR of StatlofiR and Biifi<iinf?". . t . t t - 1 - t - r 38 679 


36 229 












310 260 


Bebnildins Stations 


16 000 


Repairs — Garston and Widnes Docks and Holyhead Harbor 

Do St. Helens and Goalnort Canals 


6 017 
2 826 


Sundry Joint Lines and Stations 


17139 


Siflmals. Bidinffs and Sundry Works ........ ...^....^^. .->.«.. 


64123 


Miles Maintai ned : Double or more .t... 1 321 








Single 370 

1 AQl 




£407 086 19 


6 


406 366 







(B) LOOOMOnVB POWEB. 




30th June, 
1883. 


Salaries. Office Expenses and General Superintendence 


£ s. 

19 986 6 

396 362 6 

193 361 8 

10 914 14 
3 637 13 


d. 

8 



6 


6 


19138 


Running Expenses: 

Wages connected with the Working of Loco- 
motive Engines £226699 9 

Coal and Coke 142 363 15 


11 

10 

3 






227 274 
136 438 


Water 4237 6 

Oil. TaUow and other Stores..; 24071 16 


4 996 
22 680 






Repairs and Renewals of Engines, Tools, etc.: 

Wages £88079 8 

Materials 106 272 6 


2 
3 


390 388 


89 706 
93 487 










183192 


Special Expenditure 


11010 


Stationary Engines. Liverpool Tunnels 


4 406 




10 

7 




Or., Mileage of Sundry Trains £16 194 16 

£e««— Cromford and High Peak Working 4 432 8 


624161 8 
10 762 7 


7 
3 


608133 
8 391 










£613 389 1 


4 


699 742 



(0) Bbpaibs and Renewals of Cabbiages and Wagons. 




30th June, 
1883. 


Carriages — Salaries, Office Expenses and General 

Superintendence £1762 8 4 

Wages 38523 4 6 

Materials 78186 17 4 


£ s. d. 
118 461 10 2 

67 266 18 4 


1637 
37 430 
63197 






Wagons— Salaries, Office Expenses and General 

Superintendence £2 396 12 9 

Wages 18728 3 7 

Materials 46132 2 


92 264 


2 382 
17 873 
46 448 








66 703 




£186 718 8 6 


168 967 
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TABLE No. 20,— Continued. 



Stores. 



Locomotive Department Stores 

Do. Works in progress, and Sundries 
Carriage Department Stores 

Do. Sundries in process of manufacture 
Wagon Department Stores 

Do. Sundries in process of manufacture . 

Permanent Way Stores 

Engineering Stores 

General Stores 

Steamboat Stores 

Telegraph Stores 

Engineering Stores, Joint Lines 

Total 



£ 

316 744 

186 327 
68 834 
88 508 

118 707 
20 649 

468 299 
68 887 
29131 
14 404 
14 492 



s. d. 
6 1 



4 

17 

4 

4 



16 6 
13 6 

3 11 
12 9 

4 8 
6 



1324 986 8 4 
33 639 16 6 



£1 368 626 4 10 



30tliJune, 
1883. 



315 710 

181631 
61921 
17 676 

107 072 
14138 

418 727 

63 894 

27 224 

9 149 

14 261 



1 221 303 
36 301 



1267 604 



(D) 



TBAinO EXPBMSBS. 



Salaries, Wages, etc.. Coaching and Police Depart- 
ments £230779 16 7 

Fuel. Lighting, Water and General Stores 62 966 11 1 

Clothing 12647 9 

Printing. Stationery and Tickets 14 866 3 8 

Joint Station Expenses 18 689 16 7 

Borses, Harness, Parcel Carts, Provender, etc 11 648 18 6 



Salaries. Wages, etc.. Merchandise Department... 416 285 8 7 

Fuel, Lighting, Water, Grease and General Stores. 28 863 19 6 

Clothing 736 1 6 

Printing, Stationery, etc 9024 4 

Horses, Harness, Vans, Provender, etc 82 721 4 

Wagon Covers, Ropes, etc 10144 19 6 

Joint Station Expenses 10834 13 11 

Agents'-Commission 1964 11 8 

Hoists, Hydraulic Cranes, etc 29837 4 6 



8. d. 



361487 7 1 



590 400 19 9 



£941 888 6 10 



30tb June, 
1883. 



224 209 
69 001 
13 475 
16 408 
20 647 
11837 



344 677 



419 710 

28 480 

864 

8 760 
96 802 
12 496 

9 603 
1896 

29116 

607 617 
952194 



(E) 



GKNKBAii Charges 



Direction 

Auditors and Public Accountants 

Salaries of Secretary, General Manager, Accountants 

andClerks £33 608 2 

Office Expenses, Sundries 7466 9 

Advertising 

Fire Insurance 

Electric Telegraph Expenses 

Railway Clearing House Expenses 

Contribution to Superannuation Fund 

Schools 

Traveling Expenses Directors, Managers, etc 

Provident and Insurance Societies aud Pension Funds 

Sundry Expenses, not classed 



£ B. d. 

4 637 10 

913 18 4 



40 963 
1964 
6 906 

18 176 

14 798 
6 472 
1186 
1665 

11662 
6100 



11 

16 2 

6 8 

2 10 

2 4 

13 7 

13 6 
9 9 

14 11 
16 6 



£116 336 13 6 



30th June, 
1883. 



4638 
901 



39 718 
2040 
6 905 
18 457 
15 290 
6 296 
1162 
1689 
9 263 
7966 

114 213 
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TABLE No. 20,—CkmHnued. 



(F) 



Steamboat Exfxnbks. 



SalarlM of Oommanden. Wagei of Crewi, etc. 

Bepain, Ship Stores* etc 

Goal and Engineers' Stores 

Light and Harbor Dues 

Qeneral Charges 

jCew— Cost of Working Greenore Service 







30th June, 
1883. 


£ 8. 

20 203 12 
7 002 13 

10 784 16 
7 181 11 
2363 7 


d. 
4 

3 
3 
2 
2 


19142 
6119 

10 016 
7089 
1960 


47 636 19 
9920 


2 



44 326 
10 048 


£87 616 19 


2 


34 277 



Steamboat Dbpbxoiatzon axd Insitbanoe Acoomfr. 



To Balance 3lBt Deo. last 

To Expended this Half-year. . . 



£ 8. 

12 784 8 
438 16 


d. 

4 
9 


£18 223 6 


1 



By Amonnt set aside from 

Bevenne this Half-year.... 

By Balance 



£ 8. d. 

10 000 

3 223 6 1 



£18 223 6 1 



MiLBAOE Statement. 



Lines owned by Gompany. . 

Lines partly owned 

Lines Leased or Bented 

Total 

Lines Worked 

Foreign Lines Worked over. 

Total 



Miles Au- 
thorised. 



1670>^ 
80>i 



1797H 



1828>i 



Miles Con- 
structed. 



1628^ 

79>i 

142^ 



1761 
30X 



1781X 



Miles Con- 
structing or 
to be Con- 
structed. 



1 
3^ 



46>i 



i»>i 



MUes 

Worked by 

Engines. 



1623)^ 
162 
218^ 



1889 )i 
6625^ 



2 4865^ 



30th June, 
1883. 



1499>^ 

140X 
213Ji 



1864 
660X 



2 476K 



Statement of Train Milbaob. 



9 818 467 
8 933 380 



18 261837 



8 969 727 

9 628 831 



Passenger Trains 

Ooods and Mineral Trains 

Total 



18 498 068 
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TABLE No. 2L'-Coniinued. 



(A) 



Mahitenanoe of Way, etc. 



Salaries, Office Expenses, and General Superin* 

tendence £19146 19 2 

Maintenance and Benewal of Permanent Way, viz.: 

Wages £136 848 19 3 

Materials 136880 11 9 

Engines Ballasting 11010 7 2 

283 739 18 2 

Repairs of Approach Roads, Bridges, Signals, and 

other Works 70 029 13 1 

Repairs of Stations and Buildings 40 745 10 2 



Rebuilding Stations 

Repairs— Garston and Widnes Docks and Holyhead Harbor. 

Repairs — St. Helens and Goalport Canals 

Sundry Joint Lines and Stations 

Signals, Sidings, and Sundry Works 



Miles Maintained: 

Double or more 1334 

Single 370 



1704 



8. d. 



413 661 7 



20000 

6 719 6 

3 768 12 

17 420 3 

46668 8 



£608 217 9 11 



3l8t Dec, 
1883. 



19 669 



138169 

133 969 

11772 



283 910 



62 616 
36167 



402 381 



20 000 

7960 

3306 

14 619 

72 973 



621239 



(B) LOOOMOnVE POWEB. 




31st Dec.. 
1883. 


Salaries, Office Expenses, and Gteneral Superintendence 


£ s. d. 
19 421 7 6 

412 187 12 4 

187121 8 8 

16 479 6 1 
3 724 9 1 


18 962 


Running Expenses: 

Wages connected with the Working of 

Locomotive Engines £238 686 18 2 

CoalandGoke 140763 11 




231898 
141 819 


Water 568111 8 


4 728 


Oil. Tallow, and other Stores i 27 256 11 6 


27 293 






Repairs and Renewals of Engines, Tools, etc.: 

Wages £90623 2 4 

Materials 96 698 6 4 


406 738 


90 774 
93 88S 








184 669 


Special Expenditure 


16 472 


Stationary Engines. LlTerpool Tunnels 


3663 






Cr., Mileage of Sundry Trains £16 947 12 10 


637 934 2 8 
14 032 16 6 


628 484 


X««f— Cromford and High Peak Working. 2 914 16 5 


10 926 








£623 901 6 3 


617 609 







81st Dec., 


(C) BsPAiBs AND Renewals of Oabbiaoes akd Wagons. 


1883. 


Carriages— Salaries, Office Expenses and General 

Superintendence £1 696 2 1 

Wages 38096 3 3 

Materials 72 643 19 2 


£ s. d. 

112 386 4 6 

71 718 2 10 


1676 
34121 
62 667 






Wagons Salaries, Office Expenses and General 

SupcKrintendence £2353 8 

Waaec 22743 10 2 


98 868 


2828 
18 619 


Mftterialff ...,. 46631 4 8 


62 148 








72 990 




£184058 7 4 


171868 



Exact copy of the pari 



Dr. 



Abstracts: 

(A) To Maintenance of Wa; 

Works aud Stations. . . . 

(B) To Locomotive Power. . . 
(0) To Carriage and Wage 

Repairs 

To Mileage of Carriag 
and WagonE of otb 
Companies ' 

(D) To Traffic Expenses 

(E) To General Charges 

To Law Charges 

To Parliamentary Expeni 
To Compensation for A(H 

' dents and Losses: 
Passengers . . . £14 627 12 
Goods, etc.... 22 386 2 

To Bates aud Taxes 

To Qovemment Duty.,.- 

To North Union Bailwaj 
Proportion of Joint I 
pense - 

To Birkenhead Railway 
Proportion of Joint a 
pense » 

To Shrewsbury and Hei 
ford Railway— Proportli 
of Joint Expense 

To Shrewsbury and Wi 
ington Railway — PI 
portion of Joint Expena 

To Shrewsbury and Well 
pool Railway — PropI 
tion of Joint Expense. 

To Vale of Towj Railw. 
— Proportion of Joint ^ 
pense 4 

(F) To Steamboat Expenses . . 
To Depreciation and lusi 

anco of Steamboats ... 
To Lancaster Canal 1 

penses >. 

To Huddersfield Canal 1 

penses • 



To Balance carried to S 
Revenue Account 



..-4 



1 
I 

I 

/ 

I 



BOBSJSY OK ENGLISH AKD AHEBIOAK BAILBOADS. 



39 



TABLE No. 21,— Ckmtinued. 



Stobbs. 



Looomotiye Department Stores 

liOcomotiye Department, Work in progress and Sundries 

Carriage Department Stores 

Oarriage Department, Sundries in process of manufacture 

"Wagon Department Stores 

Wagon Department, Sundries in process of manufacture 

Permanent Way Stores 

Engineering Stores 

General Stores 

Steamboat Stores 

Telegraph Stores 

Engineering Stores, Joint Lines 

Total 



£ 

844 406 

208191 
61126 
28 740 

120 237 
13 370 

483 480 
36179 
27 350 

12 333 

13 637 



s. 

18 


14 
5 
4 
1 
3 
4 

16 

14 




d. 
6 

4 

6 
6 
8 
4 
1 
8 
4 
10 



1348 052 2 9 
86 482 11 6 



31st Dec, 
1883. 



322 461 

191 302 
64 449 
41876 

112 884 
16 143 

441260 
35 626 
28 306 
10 302 
14 978 



£1383634 14 3 



1 269 477 
36 456 



1 306 933 



(D) Tbaffto Ezfsnsbs. 




31st Dec, 
1883. 


Salaries. Wages, etc.. Coaching and Police Depart- 
ments 

Fuel. Lighting, Water and General Stores 

Clothing 

Printing. Stationery and Ticketo 


£239 839 12 6 
69 793 13 6 
10 466 4 7 
20 603 4 11 
16 327 7 7 
10 836 18 8 


£ s. 
367 266 16 

601482 12 


d. 
8 

9 


236 308 

67196 

9 916 

19 598 


Joint Station Expenses 


18 987 


Horses, Harness, Parcel Carts, Proyender, etc. . . . 


10 984 




£427 934 11 11 

28 836 1 6 

816 18 1 

8 886 11 7 
87 838 18 9 

9 497 2 4 
12 036 14 6 

2 010 6 
23 626 14 3 


362 987 


Salaries, Wages, etc.. Merchandise Department.. 
Fuel. Lighting, Water, Qrease, and General Stores 

Clothing 

Printing. Stationery, etc 

Horses. Harness. Vans. Provender, etc ........... 


427 376 

29 680 

712 

9199 

91105 


Wason Covers. Ropes, etc 


10 488 


Joint Station Expenses 


10 988 


Acrents' Commission 


1891 


Hoists. Hydraulic Cranes, etc 


30 360 










611 739 




£968 739 


9 


6 


964 726 



(E) 



Qemkbal Chabges. 



Direction 

Auditors and Public Accountants 

Salaries of Secretary, Qeneral Manager, Account- 
ants and Clerks £33756 8 2 

Office Expenses, Sundries 8 814 14 2 

Advertising 

Fire Insurance 

Electric Telegraph Expenses 

Bailway Clearing House Expenses 

Contribution to Superannuation Fund 

Schools 

Traveling Expenses, Directors, Managers, etc 

Provident and Insurance Societies and Pension Funds 

Sundry Expenses, not classed 



£ s. d. 

4 637 10 

871 13 1 



42 670 2 
3 780 13 
13 810 18 
18 061 3 
16 647 10 



6 602 18 6 
1 311 6 11 



1646 13 

12 124 13 

6 137 



11 



£126 791 18 10 



31st Dec, 
1883. 



4 637 
898 



41747 
8 630 
13 811 
18 966 
16 910 

6 312 
1303 
1644 

10 392 

7 325 






127 374 
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TABLE No. ^l.-^ChnHnued, 



(F) SXBAXBOAT EXPXHSES. 




81st Dec, 
1888. 


Salaries of Oommanders, Wagea of Grew, etc 


£ s. d. 

20 01S 2 2 

6 862 12 8 
10 778 10 6 

7 698 1 11 
2 696 8 4 


20189 


Repairs, Ship Stores, etc 


6888 


Coal and Engineers' Stores 


10166 


Light and Harbor Daes 


7289 


General Oharge 


2 662 






XsM— Oost of Working Qxeenore Service 


47 946 10 6 
10 048 


47174 
9 986 








£87 897 10 6 


37189 



STSAMBOAT DXPBIGXATXOH Ain> ImVXANOl AOOOUMT. 



To BaUnce 30th Jnne last . . . 
To Balance 



£ s. d. 
8223 6 1 

18 801 14 11 



£16 626 



By Amonnt set aside from 
Beyenne this Half-year. . 

By sale of the Telegraph. . . . 



£ s. d. 

16 000 

1626 



£16 626 



MlLXAai STATnaEKT. 





BOles 
Anthorised. 


MUes 
Oonstmct'd 


Miles Oon- 

stmcting or 

to be Con- 

stracted. 


Miles 

Worked by 

Engines. 


81st Dec, 
1883 


Lines owned by Oompany. . . 
Lines partly owned 


86 
141 


1642 

86 

187 


84K 

4 


1682K 
168 
203 


1619 
162 


Lines Leased or Rented 


213X 


Total 


1808)^ 
30X 


1764 
30X 


89X 


1898M 

33X 

662X 


1884^ 


Lines Worked 

Foreign Lines Worked oyer. . 




Total 


1884 


1794X 


89X 


2 4945^ 


2 481)4 







Statxmhit of Tbain Milbaos. 



Passenger Trains 

Goods and Mineral Trains 

Total 



10 268 096 
9488 982 



19 697 028 



9 796 002 
9 802 718 



19 698 720 



d0b8et on bnglish and ambeican eailk0ad3. 41 

The Bai^tdiobe and Ohio Radlsoad. 
This rttilroad has been seleoted by the author as a sample of the 
estreme type of the American system of railroad construction. In this 
we hare a trunk lino doing a very largo and profitable traffic, con- 
structed in an engineering sense through an extremely difficult ooimtry, 
which obliged the adoption of very sharp otuvea and steep grades. 
(See Plate I.) 

It is perfectly safe to say that the curves on this road could not be 
operated safely at any reasonable speed by rolling stock built on the 
English type, with long and rigid wheel-baae; and to have built this 
road with easy curves, snitable for it, the cost would Lave been many 
times what it has; in fact the cost would have been so great, that, as a 
oommeroifll undertaking, it would have been impracticable. The 
operating expenses of the Baltimore and Ohio Bailroad show that 
engineers generally have over-estimated the expense of operating sharp 
curves. The esperience of this road shows that with properly con- 
structed rolling stock the expense is comparatively small, and it con 
be safely operated at high speed. 

* This road attains a maximum summit elevation of 2 620 feet above 

the sea, with very sharp curves, yet the total cost of all the coal used on 

the main stem and branchCB, aggregating 553 miles, only cost $339 239. 73, 

in a total operating expense of $G 147 658.80, or 5.5 per cent. The 

. annual cost of fuel for each mile of road is S613, which is G per cent. 

■ interest on SIO 216. So if it had been possible to have located a road 

L that would hate saved all the fiiel, the engineer would have been only 

ft justified in expending $10 216 per mile additional to accomplish it. 

This road has a great many disadvantages to contend with, and no 
I advantages except cheap fuel, which is probably about the same price 
1 on the English roads. 
The data about the Baltimore and Ohio Bailroad from which these 
Tables have been constructed, have been taken from the Company's 
Annual Eeport for 1883, pages 30 and d4; the line operated embracing 
the main stem, including Winchester and Potomac, Winchester and 
Strofiburg, Strasburg and HaiTisonburg, Metropolitan Branch, Wash- 
ington City and Point Lookout, and Somerset and Cambria branohea, 
making a total of 663 miles. 



4Z DOltSBY ON G2I0LISH AND AMERICAN RAILB0AD8. 

By retening to Table 12, showing theannual operating 
expeoaes of the Baltimore aud Ohio Ruilroad, the 
peraeatage of all the expenses that ore aUecled hj 
good or bad eoustructioii amounts to 61 ,3 

TheEnglieh roads average 61.8 

Balance againxt Baltimore ami Ohio, per csot 9.6 

Annnal operating expenses of Boltiiuore and Ohio as 

per Table 12 $6 147 666 

Annual Raring in the working expenses, if the road had 
been constructed equal to the average Engliah 

roads, «6 147 666 X -096 584028 

Ditto per mile 1 056 

This annual saving per mile, capitalized at eix per cent. 17 600 
Thus it appears that the engineer would Lave been justified in 
spending $17 600 onlj additional, in making the road equal to the 
English standard of perfection. You can judge how far this would 
have gone in enlarging the many curves froei 600 feet radii to a min- 
imum of halt a mUe radii, to say nothing of the grade, and the sammit 
elevation. 

Mr. James L. Itandolph, M. Am. Soc. C. £., Oonsulting Engineer 
of tUo Baltimore and Ohio Bailroad, gives the author the following 
short description of the character of the line: 

rmax DrviBiON. 

Length of line 100 miles. 

Baltimore (50' A. M. T.) to Martinaburgh (416' A. M. T.) 
The road has no notes of the line between Baltimore and Harper's 
Ferry. The seven miles next to Baltimore, and the forty.three next to 
Martinsburgh, have curves and tangents about the same as the Second 
Diviaion. The other fifty miles, in the valley of the Patapsco, has 
strong curves and few tangents, and is similar to the Third Division. 

Bboond DrviBtoH. 

Length of line 100 miles, 

Martinsburgh (415' A. M. T.) to Piedmont (919' A. M. T.) 

Minimum radius of cur\'e8 1 000 feet. 

Degrees turned 10 086 = 28 miles. 

Total ascent westward 778 feet- 
Total descent " 274 " 

Maximam grade 39.6 per mile, 

Bunning time, including stoppages, 2 

hours 35 minutes, ^^ 38.7 miles per hoar. 
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Thibd Division. 

Length of line 73f miles. 

Piedmont (919' A. M. T.) to Grafton (987' A. M. T.) 

Minimum radins of curves 600 feet. 

33| miles curved, and 5 miles of this less than 650 feet radios* 

Degrees turned 9 078. 

Maximum grade on tangents 120 feet. 

Maximum grade on curves of 650 feet 

radius 114 feet per mile. 

Total ascent westward 2 402 ** 

Total descent ** 2 334 *' 

Bunning time, including stoppages, 2 

hours 38 minutes, = 29.3 miles per hour. 

FouBTH Division. 

Length of line 99^ miles. 

Grafton (987' A. M. T.) to Wheeling (645' A. M. T.) 

Minimum radius of curves 600 feet. 

Degrees turned 14 976. 

Length of curved line 59^ miles. 

" "straight" ^ 40 " 

Length of curvature less than 650 feet 

radius 5^ ** 

Maximum grade per mile 80 feet. 

Total ascent westward 779 " 

Total descent " 1 121 " 

Bunning time, including stoppages, 3 

hours 14 minutes, = 30.8 miles per hour. 

Elevation of summit above mean tide. . . 2 620 feet. 

Thb Pennstlyania BaQiBOAD. 

The officers of the Pennsylvania Bailroad have kindly sent th^ 
author the data given below and that on Plate n. This railroad 
has justly become celebrated for its thorough management, cheap 
charges, both for freight and passengers, and the great attention paid 
to promoting the comfort of the latter. 

As will be seen by the profile on Plate II, the road commences at 
tide level at Philadelphia, runs over an undulating country, crossing 
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tho I!liie Biilgo at Onllitzin at tm ulevation of 2 IM feet above tide, 
terminfttijig at Pittsburgh at 738 feet above tide. 

pHmADBLPHIA, Augufit lltb, IBSS. 

Hr, Edward Baths DoitBEr, 

Gona-alling Enffinear, 

Tlie Ataerican Exhibition, I 

7 Poultry, Loudon, E, 0., Eng. 

Mt Dbab Sib, — I am plonsod to acknowledge receipt of your favoi 
of August Ifit, with inoloaure. I am glad to know you have taken bo 
waim an interest in the comparison of tho various railways throughout 
the world. There is a great deal that may be aaid in favor of our 
Ameri<^an railways, but I think a great deal of oritiuism can be made 
Against them. 

I note what you say, ospeoially in referenoe to the difference in the 
compensatioa which the railway companies receive from different 
classes of passenger travel. This is a queHtioa to which I have given 
some thought. I am well Hatisflcd that in Americii what we call parlor 
or sleeping-car traUla does not pay anything like the returns which tho 
railway oompaniea receive from ordinary passenger travel. 

Very tmly yours, I 

G. B. BOBSBTB, 



PbiladeiiPhia, June 11th, 188 
Edwabs Bates Dobsex, Esq., 

Member qf American Soe. C. E,, 

London, Eng. 

X)xiB Sib, — AuHworing jour letter of the 23d ult,, which oolfv 
reached me on the 8th inst., I send yon herewith a blue print show-fl 
ing the grade line of the Pennsylvania Bailroad from Pittsburgh to ■ 
Fhtladelpbia. 1 

We have no plan of the line of tho road on a small scale from whiob I 
we could get you a print. i 

Our curves are generally light, though ws have three or four on the 
line as high as eight degrees, and quite a number of six degrees, but 
the majority are less than four degrees. 

lam not able at the present time to give you tho percentage of onrra- 
ture, but it certainly does not vary much from SS per cent. 

We also inclose vou a lithograph of the cross-section of our road- 
.bed, which, I think, has nearly as much effect on the economical 
working of a railroad aa the curvature. We have learned by experienoe 
that the cheapest way to operate a railroad is to keep the track in flnt> 
daea condition at all times. 

Eespeottully, 

Wu. H. Bbowk, 

Ckitf Engineer. 
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Cost of Cokstbuoiion Compabbd. 
From the preceding tables, it appears that the average cost of rail- 
ways in 

England, in 1883 was, per mile «202 227 

In the United States " 62176* 

Excess in cost of the English $140 051 

In England, the land or right of way. Parliamentary expenses, 
block system, and crossings, cost mnch more than in the United States, 
bnt this is more than balanced by the saving in the price of labor, iron 
and steel, which constitute most of the cost of railroad construction. 
These items probably averaged during the construction of the roads 
one-third cheaper in England than in the United States. 

Owing to the high prices of land, high charges for right of way. Par- 
liamentary expenses, the almost universal use of the block system of 
signals, and the bridges at road-crossings, the cost of construction of 
the English railroads must necessarily be greater than the American. 

Referring to Table 6, it appears that the percentage of the total an- 
nual oi>erating expenses that is affected by good or bad construction is 
7.9 'per cent, greater on the average of all the American railroads than 
on the average of all the English roads — say eight per cent. 

Table 16 shows that the total operating expenses for all the railways 
of England in 1883 was, per mile, $10 000, and in the United States, 
for all the railroads it was, per mile, $4 410. 

If all the railroads of the United States had been as well constructed 
as in England, that is, at an additional cost of $140 051 per mile, there 
would have been saved eight per cent, of the annual operating expenses, 
which averaged $4 410 per mile; eight per cent, of this amounts to $353, 
which would have been the amount saved by expending $140 051 more 
per mile; this equals 0.25 per cent, on the additional cost. In other 
words, it would have required an additional expenditure in construction 
of $140 051 per mHe, to save annually $353 in working expenses. 

On the other hand, if the English railroads had been built on the 
American plan, at $140 051 per mile less cost, their working expenses 
would have been increased eight per cent., or $800 per mile annually. 
To save this, $140 051 has been expended per mile. 

* Probably over one-third of this cost is made by inflated or watered stock. If all our 
railroads had been built as the English built theirs, where all the stock and bonds are sold at 
or near par, and nearly all the proceeds applied fairly and squarely to the construction or im- 
provement of the roads, the ayerage cost would not be oyer $40 000 per mile. 

Poor's Mannal for lAa3, which iR the best authority on the cost and working of the Amer- 
ican railroads, at page iv says : " The actual cost of all the railways in the United States doeq 
not exceed $3 787 410 728; tb;9 4ivi4ed b^ 121 6^ mile^ ^s |31 118 ayert^ge cost per mUe," 
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OPEBATINO EXPENSES OF ENGLISH AND AMEEIOAN BAIIt- 
ItOADS COMPARED. 

EXPLANATIONH. 

In orilcr to compare tlte cost of operating tbo two sjstemB of roil' 
roadu, and to wcortaia if tins greutor coat of tonatractuiK the Englieli 
roada gave a corresponding Having in working expenses, Tables Nos. 23, 
2i, 25 and 26 wore compnted. The data for the English roads were 
taken from their somi'niinnal reports and from the reports of the Board 
of Trado. Tlioso for the Anierieaa roads wore taken from the reports of 
the Itailroiiil Commissioners of the States of New York and MaB3achu8''tts, 
and in some cases from the reports o( the companies, and in all cases 
can he considorud reliable. lu Bowe coses it has been necessary to es- 
orcise disoretion in onnlysiug the acouiinls, as different companios have 
different forms for keeping their books. The railroads of the United 
Kingdom selected for comparison embrace all the leading roads. The 
American raUroods selected are all located in a country naturally as 
rough and olTering as great, if not greater, physical obstacles to uheap 
working than that in which the English roads are located. All roads 
or branches located in level or prairie conntry have been excladed- 

Tke American roods selected have certainly bo odvontage in the 
physical character of the country they pass through. 

In order to make tbo comparison more complete, the selected 
American roads embrace all kinds of roadi), from the large trunk lines 
down to the small provincial or local roads. All, however, show very 
suifonn workings. 



Ton A 



:) PAaaxNOHR MiiiBaoe Peb Mile or Bikole Tbaok, 



H 



Many prominent railroad men in England have told the author that it 
is neoessBi'y to nin the freight trains at great speed in order to clear the 
track of their enormous business. In order to compore the traffia on the 
different roads, and to ascertain the force of this assertion, Table No. 2i 
was constructed, showing the analyses of the traffic of the principal rail- 
roads of each country. In this table all the tracks have been reduced 
to single track, and the ton and passenger mileage calculated upon this 

In all returns mode by the English railroads, no mention Is made ol 
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fihird or fonrth tracks, they being inoluded nnder the general head of 
" double or more traJoks."* 

All the large companies of England have many miles of third and 
fourth tracks. For the want of reliable data these have not been calca- 
lated in their mileage ; if these were added, their single track mileage 
wonld be largely increased, and, consequently, the traffic per mile would 
be proportionally reduced. 

On the American railroads all tracks have been estimated and in- 
oluded in the single track. 

In both countries all sidings and turnouts have been excluded. 

The following recapitulation of Table No. 24 embraces the railroads 
faaTing the most traffic. 

TABLE No. 22. 



Name of Bailboad. 



England. 

North Eastern 

Midland 

London and North Western 

London, Ohatham and Dover 

London, Brighton and South Coast 

Great Western 

Average 

Untfed States. 

Boston and Albanv 

Boston and Providence 

New York, New Haven and Hartford 

New York Central and Hudson River 

Nqw York, Lake Erie and Western 

Pennsylvania — Pennsylvania Bailroad Division 

Average 



Mileage per Mile of 
Single Traok. 



Passenger. 

137 000 
181 272 
233 777 
634 036 
647 328 
190 111 



320 587 



272 642 
492 863 
516 694 
182 680 
114 982 
130 235 



285 016 



Ton. 

465 138 
612 714 
473 912 
195 906 
192 778 
308 703 



356 625 



609 686 
194 772 
314 359 
927 973 
1216 913 
1 594 898 



809 767 



* The returns of the Board of Trade for 1883, in their Table No. 2a, gives the third and 
fourth track on some of the English railroads. Apparently in some cases sidings are included 
in this list. In order to be on the safe side, these additions have not been included in the 
estimate of single-track mileage ; by including them, the single track stated in this paper 
would be increased as follows, viz.: 



London and North Western. . . .266 miles. 
London and South Western.... 20 " 
Midland 162 *' 



Great Northern 82 miles. 

LoDdoQ.Brighton and South Coast 28 " 
Great Western 88 " 
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From this it Appears that Uia above nix Ameri(.'an nulroiKlx nvomgo 
more than double freight, with qdIj oleven per cent leaa piLBsengc^r trof- 
flo than the (lix Engliah. 

The P<^iinsjWania ton mileage is more than throe times that of tlie 
Uidlond, (he highest ton mileage on the English list, vhile thoir poa- 
aenger mileage iii only 29 per cent. leas. 

Tho Boston, New Haven an<.l Hartford in passenger traffic is 19 per 
oont. less than the London, Chatham and Dover, the highest on the 
English list, while their freight is 60 per cent, mora. 

The Boston and Albanj has a larger possmiger and freight trafSo 
than anj of the large or trunk lines of England. 

From this showing, it does not appear ncoesaarj to ran tho trains on 
the Engliah roads auj foster in order to clear the tracks of traflle than 
on tho American railroads. 

Cost op Pueii, 

The management of the railroads of the United Kmgdom kindlj 
furnished tho author with tho eost of coal uaed on their reapootivo linos. 
For this iuformatioQ and other courtesies received from them, the 
author takes this opportiuiity to return his thanka. As this iuforination 
was furnished confidentially, ha does not feel juHtil^ed iu giving the 
exact figures. As a compromise, he has assumed the cost of eoal on tho 
linea north and west of London running into the eool-fields at 6a. 8d., 
orSl.GO, per ton of 2 240 lbs., and on most of the roods south of London 
at IQs. Cd., or S3. In most cases this is somewhat higher than the actual 
prices given, in some few instances slightly lower, but in all cases suf- 
ficiently accurate for comparison. Tho price given is the cost of coal 
delivered to the roads, and does not include any ohorge for transporta- 
tion on the road consuming it. 

Tho coat of coal on tho American railroads running into coal-fields 
has boon taken as the same os on the English railroads running into 
coal-fields, i. e., $I.CO per ton of 2 210 lbs. 

The coat of coal consumed on tho New York Central and Hudson 
Iliver Railroad oould not bo aHoortained from any oiHoial source. All 
through this paper it has boon eatimatcd as costing S3.20 per ton of 
2 240 Iba. 

Waoes of Enoinb-Diuybub and Fibembn. 

After careful inquiry, the average daily wages of the English engine- 
driver lias been taken at 7s. —Sl.CiS, and the American at 8^.83. And 
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that at the Eagliiiti firemtm at 4s. = S0.96, and the American at S1.99. 
To eq^nalizQ these, the Americaa wages shonld be reduced 540 per oeaL, 
bnt in order to be safe, thej hare only been reduced 50 per cent 

Repaiks and Eenewaus op Locomotive9. 
The result as shown by tliis column in Table No. 23 was a great snr- 
prise to the author. He had the impreaaion that the English locomotive 
on their smooth roads would require leas repairs than the apparentlj 
weaker American locomotive on our roagher roads, some of which are 
far from being equal to the English standard. 

The average cost of repairs and renewals of looomotiTes on fourteen 
railroads in the United Kingdom was 7.8 per cent, of the total operat- 
ing expenses, against 5.7 per cent., the average of eight American rail- 
I roads, or saj, one- third less. 

This is very strong and emphatic contradiction to the often repeated 
I assertion, that the outside-cylinder engines will shake and twiat them- 
selves to pieces. A few daja since, a prominent railroad man in Eng- 
land told the author that he had thoroughly tried the outside-cy Under 
engines, but had given them up on account of the great espenae of re- 
pairs, "that they wriggled themselves to pieces." 

As labor constitatea about one-half the cost of locomotive repairs, the 
I wages paid in the United States should be reduced 50 per cent, to equalize 
I them with those paid in England; the average percentage of the cost 
I of repairs and renewals on the American railroads would thea be 4,3 per 
I cent, of the total operating expenses, against 7.8 per cent, on the rail- 
K loads of the United Kingdom, or nearly one-half. 



MAlKTENAI 



p Wae. 



The average coat on fourteen English railways was 17.8 per cent, of 
the total operating expenses, while the average on eight American roads 
was 21.6 per cent., say 4 per cent. more. This apparently ahonld be much 
larger when we consider the great amount of perishable materials that 
enter into our constmotion, the higher wages to onr workmen, and oni 
Bevere winter weather. 



Fassbsobb Cabs.— Rbpaibs a 



^^^^^ Bevere win 

^^^^H The cost of repairs and renewals of passenger cars is about the same 
^^^^Hjln the two countries, the average on the English roads for 1 OQO pafr 
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sengor miles being $1.27, anil on the American SI. 34. Ae 8G per 
cent, of the travel is the TTnited Eiagdom ia third class — on the car- 
riages for this BO attempt at ornament, finish or comfort is ever made, 
they being generally little better than onr boi cars, with cheap seats 
and cnshions— the first cost and repairs shonld be very amall, much less 
than on onrs. This will make the repairs and renewals of the first-class 
carriages very large, probably over three times what onrs cost. This is 
another argument in favor of the author's previous assertion, that fitst- 
cIqbb travel, as now condncted on the Eoglish railroads, does not pay. 

Fbeioht Oaes.— Kbpairs *kd KmiEWAia. 
Bat little information can be derived from this comparison, owing to 
no distinction being made in the reports of the tonnage transported in 
the companies' cars, or in the cars of firms, or cars of outside companies. 
This makes the cost of repairs and renewals appear very small on trunk 
lines, and greater on small lines that run their own ears. As over 90 per 
cent, of the English freight cars are either coal or open flat cars, their 
cost of repairs and renewals may be less than ours. 

Cost of Oenekai. MANAorauEin. 
This 18 »baut the same in both countries, varying from one to two per 
cent .—averaging two per cent, of the total operating expenses. 



The awthor woa very much oatoniBhed at the motive power coating 
nearly double on the English railroads what it does on the American, 
as shown by Table 23. He expected it would be much greater on the 
latter, owing to their inferior construction and alignment. In fact this 
comparison, showing the coat of motive power, was commenced to 
show the American engineer the economy in operating railroads with 
good road beds, etc., such aa the English have, over the generally 
inferior constructed roads of the United States. To ascertain it 
thin was not a singiilar coincidence in ono year's baaineHs, Table No. 
26 was constructed, which shows on five of the principal railroads of 
each country, for the years 1882, 1883 and 1884, the average annual total 
operating expenaea, coat of fuel, cost of labor oa motive power, and the 
cost of rrpaira and renewals of locomotives. 
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The English roads were selected as being five of the roads doing the 
heaviest and largest traffic in the United Kingdom. The American five 
roads were selected from the Eastern system of roads, with the excep- 
tion of the New York, New Haven and Hartford, bnilt through a conntry 
more broken physically than that in which the English roads are located. 

From this table, it appears that the greater cost in motive power of 
operating the English over the American railroads, as shown by Table 
23, is not an accidental coincidence of one year, but is fally sustained by 
three years* working on five of the principal railroads in each country. 

Supposing that the longer ton and passenger haulage of the above 
American lines influenced the result in their favor, the same calculation 
on the same basis, except the taxes are included in operating expenses, 
has been made for 1884, on the following short railroads of Massachu- 
setts, where the average haulage is very short. 

TABLE No. 27. 





1 
Pebcentage on Opebatino Expenses, ajul Be- 

DUOED TO the PbICE PaID IN ENGLAND. 


Namb 07 Bailboad. 


Goal. 


Wages. 


Bepairs and 
Benewals of 
Locomotives. 


Total. 


Boston and Lowell 

Boston and Maine 


4.2 
4.0 
3.1 
3.3 


3.7 
3.3 
3.5 
3.7 


4.7 
4.2 
5.0 
3.6 


12.6 
11.5 


Boston and Providence 

Old Colony 


11.6 
10.6 






Averaee 


3.6 


3.6 


4.4 


11.6 







The results of the workings of these small and short railroads are still 
more favorable to the American system. 

As an additional check upon the cost of motive power on the American 
railroads, Table No. 28 was compiled. This contains an analysis of the 
cost of motive power on sixteen of the principal railroads of Massachu- 
setts for the years 1883 and 1884. This table fully confirms the previous 
deductions, though this is hardly fair to the American railroads, as most 
of the roads in this table operate short lines and do small business. 
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oonBoquontly tliey cannot afford to kcop up an officiont staff and have 
Buoli thorough manogcmont as the largo railroads of America or Eng- 
land. Moroovor, as thoir consumption is small, thoy cannot buy thoir 
coal and other supplies on such advantageous terms as the larger con- 
sumers. 

OosT FBB Train Mils. 

In order to meet the views of those accustomed to compare the cost 
of train miles, Table No. 29 was made. The English make no 8oi)arate 
return of the cost of motive power in freight and ])a8senger traffic, so, for 
this table it was necessary to add the two together and take the aggre- 
gate train mileage. In consequence of the size of the trains varying 
so much in the two countries; the variation between different roads of 
the ])roportion between passenger and freight trains, which makes a 
])roi)ortionate variation in the cost of operating; and the absence of all 
official data from the English roads regarding their ton and passenger 
mileage; these deficiencies, in the opinion of the author, make this table 
less reliable than the previous ones, where the cost of motive power 
and other expenses were compared, by taking their percentage to the 
total operating expenses; for in roads constructed in similar countries, 
the different items of operating expenses should bear a close propor- 
tionate percentage to each other. 

In order to be safe beyond all question, tlie Massachusetts railroads 
have been largely used for comparison. These have no advantage what- 
ever over the English roads, being with one exception all short lines 
with short haulage, located in a rough and broken country. In every 
respect they are more unfavorably situated for cheap working tlian the 
average of the English roads. Moreover, the Reports of the Railroad 
Commissioners of Massachusetts are as reliable as those of the English 
Board of Trade, and much more thorough and complete — these give 
very reliable data for comparison. 

In the repairs of locomotives, in the English cost there has been 
included nothing except the actual material and labor used in the 
repairs, while in the American cost is included superintendence, cost 
and repairs of tools, shop, etc. This would make the difference in the 
cost still greater if these items were added to the English cost. 

In Table No. 29, after reducing the cost down to the English standard 
of prices, the average of six American railroads cost in motive power 
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$0,021, or 14 per cent, less per train mile than the average cost of six 
English railroads, notwithstanding that the average load of the Amer- 
ican train was more than donble in tons, and over 50 per cent, more in 
I)assengers. This corresponds very closely with the result obtained by 
calculating upon the percentage basis. 

The London and North Western, of England, and the Boston and 
Albany, of the United States, have each about double the ton mileage 
to that of their passenger mileage, consequently they offer a good basis 
for comparison. The motive power (the prices being reduced to the 
English rates) costs the same per train mile. The American road, how- 
ever, averaged 60 per cent, more load on their freight trains, and more 
than double the load on their passenger trains. 

The London and North Western Kailway had in 1883 a total pas- 
senger train mileage of 18 931 111. Supposing that they carried the same 
average load as the Boston and Albany did in 1884, i, e., 85.9, this will 
give a total passenger mileage of 18 931 111 x 85.9 = 1 626 182 435. The 
total receipts from all classes of passengers were £3 355 142 ; dividing 
the total passenger mileage as above into this, gives .495d. as the 
average fare per mile paid by each passenger, first, second and third- 
class included. 

In 1883 the London and North Western Eailway ran 19 396 461 
freight train miles. Supposing that they transported the same average 
load as the Boston and Albany did in 1884, i e., 124.3 tons, this will 
give a total ton mileage of 19 396 461x124.3=2 410 856 802 ; dividing 
this into £6 299 081, the total amount received from freight traffic, 
gives .627d. as the average price paid per ton per mile. 

These equated prices are less than one-half of the actual or ruling 
prices.* 

The Great Eastern, of England, and the Boston and Lowell, of the 
United States, also offer a good basis for comparison, as each have 
about equal passenger mileage to their ton mileage. Keducing all to 
the English standard of prices, the American road is operated at 
80.026, or 19 per cent, less cost per train mile than the English, while 
the freight load of the American train is 40 per cent, larger and the 
passenger load five per cent, greater. 



* The present freight charge by the London and North Western Bailway from Manchester 
to Liyerpool. 29 miles, is 9s. 2d. or $2.20 per ton of 2 240 pounds for goods in bales and cases, 
being about 7.6 cents per ton per mile. 
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In Tables 30 and 31, this method of calculation has been carried out 
more fully. In these tables can be seen at a glance what would have 
been the average receipts from each ton or passenger transported 
one mile, provided the train load had been the same as that carried by 
the American railroad with which it is compared. To facilitate com- 
parison, the cost of motive power per train mile has been transferred 
from Table No. 29. 

These equated prices are, without exception, much too low, averag- 
ing less than half the ruling or present prices. They are so much too 
small, that any argument based upon them would be absurd. 

They show conclusively, that notwithstanding the average train 
mile costs in motive power less on the American railroads than on the 
English, yet the American average train load is much greater both in 
tonnage and passengers. 

In order to make the comparison still more comprehensive, Table No. 
32 was made. In this all the railroads of Massachusetts, 32 in number, 
embracing 2 852 miles of operated lines, are compared with all the rail- 
roads of England and Wales, embracing 13 340 miles of operated lines. 
Both systems for the years 1879 to 1884 inclusive, or for six years. 

For want of time, the author has not been able to ascertain officially 
from each railroad included in Table 32, the exact cost of coal consumed. 
From data given in the previous tables it would be perfectly safe, in his 
judgment, to estimate the cost of coal consumed on the Massachusetts 
railroads at three times the price per ton of that consumed on the 
English and Welsh railroads; but, in order to be conservative, he has 
only estimated it at double cost. Nearly all the coal consumed on the 
Massachusetts railroads must be transported over 200 miles by rail or 
400 miles by water; with but few exceptions, all the principal railroads 
of England and Wales run direct into the coal districts. A thorough 
calculation, based upon the actual prices paid by each railroad, would 
show the operating expenses of the Massachusetts railroad on the cost 
of fuel alone to be at least sixteen per cent., or two cents less per train 
mile than those shown in Table No. 32. 

Table No. 32 shows that the average load of passenger trains per 
passenger train mile in Massachusetts in 1884, was 67 passengers. 

In England and Wales in 1884, the total passenger-train mileage was 
121 582 978 miles. Suppose that these averaged the same load as the 
Massachusetts trains did, this will give 121 582 978 X 67 = 8 146 905 526 



DORSEY ON ENGLISH AND AMERICAN RAILROADS. 



69 



o 

CO 

o 



OQ 

O 
I 

.a 



'd 



-*3 

s 

w 
08 

o 
eS 

CQ 



O M 

a - 

IS 






& H 



4? 



OQ 



OQ 



CD 



<D 



£ O ? S «' -J* SPt* 



s s 



o o 



§ S § S 

d d o d 






op 10 
m 00 

00 iH 



10 to 



3 S S ^ 



8 t. 






CI a» 



•a 

ca 



fl2 



5 '^i 



i-t « 



00 eo 




•d 

I 



to 



o 




eo iH 



56 



S 8 



>4 .^ *0 

S g 3 

Ok 00 • 

. o 



II 

is: 



<o 00 

iO to 

c? 

00 ^ 



s 






•d "O ^ "d 5 

•H O to 00 rH 

00 to 00 e- '^ 



Nil 



s 

So 5 






S 00 



00 <^ 



^ © « t- 
^ «o -^ «« 



OB 

u 

00 

a 
o 

^ I 



v 



v 
a 



CD 
SB 



o 



a 
.0 



5 :;;3 






3 3 
P P 



•d 

eS 

d 

I 

o 



d 

OS 

d 

OS 



>4 



«< 

2 



1 






d 
o 

OD 

P 

n 

§ 
•3 

I 

o 



60 



DOBSEY ON ENGUSH AKD AMERICAN RAILROADS. 



CO 






o ^ 






^ S 2 1 § S 

^4 r^ v4 v4 *4 f4 



e e e o e 



1| 
«3 



s 



i ii ^ i g I ! 



8 



" s 



4* 

I 



I 



§ i 



^ i ^ s 













I 






i S 



§ I ^ I S i ^ 






§ § 



I ^ i 8 I § 



2 

* 









8 s :? 






§ i 

00 *? 



i § ^ ^ ^ 



3 



00 



s s 



s 



I I 




I 
t 

I 

« 

»4 



DORSET OK ENGLISH AND AMERICAN RAILROADS. 61 

passenger miles. The total receipts in 1884 from all classes of passen- 
gers on the railroads of England and Wales -was £22 247 095; divid- 
ing this by their total passenger mileage gives .655d. as the average 
charge per mile traveled by first, second and third-class. 

In England and Wales in 1884, the total freight-train mileage was 
106 605 484. Supposing that they averaged the same load as the Mas- 
sachnsetts trains did, t. «., 109 tons, this gives 106 605 484x109 = 
11 619 997 756 total ton mileage. The total receipts from freight in 
1884 by the English and Welsh railroads was £31 973 111; dividing this 
by the total ton mileage gives .660d. as* the average charge per ton per 
mile. 

These equated charges, when taken together for freight and passen- 
ger traffic, are so mnch below the real prices, being less than half, that 
no arguments can be based upon them. 

Even supposiog the average train-loads to be equal in both countries, 
still the motive power on the English and Welsh railroads costs, on the 
average, twenty-five per cent, more than on the Massachusetts railroads 
per train mile, as shown by Table No. 32, notwithstanding the under- 
estimate of the cost of coal consumed. 

LoooMOTivE Mileage. 

The locomotive with compound engines, as perfected by Mr, F. 
W. Webb, has given very satisfactory results, and is being largely intro- 
duced on the London and North Western Railway. 

Mr. Webb kindly furnished the author with the data given in Table 
No. 33. 

''As regards the loads hauled, we may mention that the average 
train taken between Crewe and Euston by the * Dreadnought ' class, con- 
sists of twelve vehicles. On the 19th of March last, the * Dreadnought ' 
worked the 10 a. m. Scotch express from Euston to Carlisle, a continu- 
ous run of 300i miles, with an average load, including engine and 
tender, of 207 tons. On this journey the consumption of fuel averaged 
29.2 pounds per mile, and the evaporation of water was 9.49 pounds 
per pound of coal. The .train arrived at Rugby two minutes before 
time, left four minutes late, and arrived at Carlisle four minutes before 
time, the Shap incline— 5^ miles of 1 in 75— being mounted in ten min- 
utes, and the average running speed over the whole trip being 44 . 7 
miles per hour. Neither the smoke-box or ash-pcm was cleared out 
during the journey, nor was the fire cleaned. The engine steamed 
freely throughout the run, and the weight of ashes in the smoke box on 
the arrival at Carlisle was 40^ pounds, and in the ash-pan 59^ pounds. 
These are certainly most admirable results. 

*« On March 27th last, also, eng;ine No. 504, 'Thunderer,* worked 
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the 5:6 P. m. passenger train from Liverpool to Euston between Liver- 
pool and Crewe, the load consisting of eighteen vehicles weighing 227 
tons 15 hundred- weight, or, including the engine and tender, a total 
load of 292 tons 15 hundred-weight. The journey from Edge HiU to 
Crewe, a distance of 34^ miles, was run in forty-five minutes, giving a 
speed of 43.4 miles per hour, the engine steaming freely throughout 
the trip. " 

On June 30th, 1885, the preceding mileage had been increased to 
2 226 112 miles, with an average consumption of coal per mile run of 
29.01 pounds, of which 1.02 pounds was consumed in starting the fires, 
leaving 27.99 pounds average consumption of coal per engine mile. 

The preceding is a remarkably good showing, both for high average 
daily mileage during actual running days, and for small consumption 
of coal. 

Mr. T. N. Ely, M. Am. Soc. C. E., General Superintendent of Motive 
Power of the Pennsylvania Bailroad, sends the author the average loco- 
motive mileages given in Table No. 34. 

TABLE No. 34. 

Statement showing Total Mileage of 48 Standard Passenger Locomo- 
tives during the Years 1882, 1883 and 1884, on Pennsylvania Bail- 
road Division. 



MiLEAOE. 


MlIiEAOB. 


MiLEAOB. 


MnEiEAOE. 


230 637 


151 606 


132 234 


112 823 


220 134 


150 057 


129 806 


109 796 


220 120 


148 831 


128 746 


109 516 


203 916 


148 008 


127 387 


109 344 


184 805 


147 009 


123 917 


108 879 


173 850 


146 317 


120 567 


107 820 


171 979 


145 852 


119 155 


106 843 


170 321 


141 126 


116 747 


106 749 


163 052 


140 746 


115 479 


105 903 


156 241 


136 905 


115 443 


105 588 


152 446 


136 850 


114 208 


105 188 


152 014 


135 989 


113 614 


104 661 



Total mileage of 48 locomotives, 3 years 6 679 224 

Average " ** ** 139151 

«« " «« per year 46 384 

Daily average (313 days = 1 year) 131 miles. 
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The separate mileages of these locomotive are very astonishing, 
averaging in three years for six days in the week as follows : 

First on the above list 251 miles daily. 

Second on the above list 240 '* 

Third on the above list 240 ** 

First ten on the above list 202 ** 

Under a recent date, Mr. Ely writes as follows to the author : 

** As a matter of information bearing upon the durabilitv of con- 
struction of American locomotives, locomotive No. 1047, class *0,* 
18 X 24, with 63" drivers, using bituminous coal, running with pas- 
senger trains on the Pittsburgh Division, ran a total of 41 510 miles in 
three consecutive months last. There are many other locomotives on 
this road that have made very large mileages, but this is the greatest 
for so short a period of time." 

This average for ninety days of 461 miles daily, speaks well for the 
American engine, and also for workmanship at the Pennsylvania Bail- 
road shop at Altoona. 

The following statement has been furnished to the author by Mr. W. 
W. Evans, M. Am. Soc. C. E. 

(Statistics given to W. W. Evans by Wm. Buchanan, Chief Engineer of 

Motive Power.) 

Statement of Five Years' Service of Locomotives No. 10, No. 33 and 
No. 34, on the Hudson Biver Division, New York Central and 
Hudson Biver Badlroad. These engines were new when they 
commenced running, and have been used only on through pas- 
senger trains. 

Cylinders, 17" X 24* ; driving wheels, 69* ; fire-boxes of steel, flues of 
semi-steel; weight in running order, 70 500 pounds; weight on driving 
wheels, 44 850 pounds; average speed, 38 miles per hour; date, from 
September 30th, 1877, to September 30th, 1882. 

Average trains consist of 

2 Baggage and mail cars, loaded 52 gross tons 

2 Drawing-room or sleeping cars, loaded. 64 

5 First-class passenger cars, loaded 125 

1 Engine 31 Tons 

1 Tender, half-loaded 22 " 

53 

Total train 294 gross tons 
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TABLE No. 35. 



Total mileage in five years 

Number of days in service 

Number of days idle 

Actual months in service 

Average miles run per month. . . . 

A verage miles run each service day 

Average miles run per year 

Gallons of oil used 

Average miles run per gallon 

Total cost for oil 

' " waste 

" " labor on engine 

•• •• " tender 

" " materials E. &T.. 

Average coat of labor and materials 
used in repairs per mile run, in 
cents 



LocoMonvs 
No. 10. 



416 790 

1496 

306 

69 

7 047.60 

278.12 

83168 

2 882 
144 

$1182 
240 
4 066.64 
285.94 

3 218.68 



1^ 



27 



LOOOMOnVE 

No. 33. 



440 664 
1665 
242 
68 
7697.60 
281.67 
88131 
8 337 
182.06 
$1368 
232 
4 480.24 
447.86 
4 167.39 



^zVb 



LOCOMOTIVK 

No. 34. 



392 043 

1430 

397 

67 

6 878 

274.16 

78 409 

3 027 
129.61 

$1241 
230 

4 343.90 
380.07 

3 621.24 



2^ 



AVEBAOE OV 
ALL THBSE. 



416 162 

1496 

316 

68 

7 174.21 

277 

83 233 

3 082 
136.27 

$1264 
234 

4 296.93 
871.29 

3 669.07 



The following data has been kindly famished by Mr. Walter Katte, 
M. Am. Soc. C. E., Chief Engineer of the New York, West Shore and 
Buffalo Railway. 

**In relation to the comparative speed of both ordinary and extra- 
ordinary (or special) trains now attained and in ordinary use on first- 
class American railways, I beg to offer the following memoranda of what 
• is now being done on the New York, West Shore and Buffalo Railway, 
which exhibits the details of an extraordinary fast run made on July 
9th, 1885, by a special train between Buffalo and Weehawken, a distance 
of 422.6 miles. 

"This train consisted of a locomotive, one baggage car and two 
official cars, weighing in total between 155 and 156 tons, as follows : 

Make-np and weight of train, exclusive of engine — 

Tender with two-third load of coal and water. ... 62 800 pounds 

Baggage car, West Shore, No. 737 46 030 ** 

Official car. West Shore, No. 90 61 200 " 

' Official car, Baltimore and Ohio, No. 711 46 430 ** 

Total 216460 " 

Add for total weight of train — 

On Buffalo Division, West End, Engine No. 45, 

Class B (bituminous), 94 500 pounds. Total. . 310 960 pounds 
Equal to about 155 tons 
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On Buffalo Division, East End, Engine No. 50, 

Class B, 94 500 pounds. Total 310 960 pounds 

Equal to about 155 tons 

On Hudson River Division, West End, Engine 

No 27, Class A (anthracite), 96 000 pounds. 

Total 312 460 pounds 

Equal to about 156 tons 

On Hudson River Division, East End, Engine 

No. 36, Class B, 94 500 pounds. Total 310 960 pounds 

Equal to about 155 tons 

" The train (see Table 36) started from EastBuffalo at 10:04 a.m., and 
reached Weehawken at 7:27 p.m., or 9 hours 23 minutes on the trip, 
making 19 stops consuming 2 hours, reducing the actual running time 
to 7 hours 23 minutes, or a general average of about 56 miles per hour 
running time. This train attained a speed of 87 miles per hour be- 
tween Churchville and Genesee Junction, on the west end of the Buffalo 
Division; and at several other places attained speeds from 70 to 80 miles 
per hour. 

'' It is interesting to state the fact that this train was run without any 
preconcerted effort or preparation for it. It was run by four different 
engines, which were called on to take this * special * just as they stood 
in their respective yards waiting to take their 'regular* trains. Nor 
were the enginemen informed beforehand that they were expected to 
make more than ordinary speed; they were simply told to see how fast 
they could run after getting started. The train was run subject to all 
the exigencies and privileges of the regular trains on the line, none of 
which were obstructed or interfered with. The several engines, when 
through with their runs, did not show the sb'ghtest signs of having made 
any extra effort, and were in perfect condition to turn right round and 
make their runs back again, if it had been desired; neither was the steam 
pressure greater, nor the amount of fuel consumed greater than allow- 
able or out of proportion to the speed attained. 

** Table No. 37 gives the time of nineteen regular passenger trains, 
running on the present summer schedule, between Weehawken and 
Buffalo, Syracuse, Schenectady, Albany and Kingston, which shows 
their average speeds to be from 28 to 37 miles per hour, including stops, 
and from 33 to 50 miles per Lour excluding stops— on regular schedule 
time. When making up * lost time,' it is not uncommon for these trains 
to be run at speeds fully up to 60 miles per hour between stations. 
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" The character of the engines doing this service, with data of their 
dimensions, weights, etc., is as follows: 

General dimensions, weights, etc., of locomotives. Class A (anthra- 
cite) and B (bitnminons) : 
Cylinders — 

Diameter and stroke 18x24 inches 

Ports— length 16 " 

Steam port — width 1^ 

Exhaust port — width di 

Yalves : Allen Richardson — 

Travel (maximum) 5i " 

Ontside lap 1 '« 

Inside lap -^ " 

Lead in fall gear ^ *' 

Exhanst nozzles : high double— 

Diameter 3i *' 

Height from base of stack 18 '* 

Boiler pressure per square inch 140 pounds 

Smoke-stack — Height above rail 14 ft. 5^ inches 

Diameter at top < 20^ ** 

Diameter at base 18 ** 

Smallest internal diameter 15 '' 

Engine and tender truck wheels: Allen paper. 

Capacity of tender — 

Coal. 16,000 pounds 

Water 3,000 gallons 

Boiler — 

Diameter of smallest ring 55 inches 

Length of barrel 10 ft. 11 *' 

Tubes- 
Number 188 

External diameter 2 inches 

Length between sheets 10 ft. 10| " 

Area through. ,..,.,,.,......, ^ ,,., , 3.17 square feet 
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Heating sxataoe — 

Tnbee 1,084 square feet 



Fire-box 128 



Total 1.212 



cc 



tt 



tt 



ii 



<( 



Firebox — 

Glass A. 

Length ontside 10 ft., 9 inches 

Width ontside 48 

Depth inside front 49f 

Size of grate 1201 x 40^ 

Grate area 34 sqnare feet 

Weight of engine in working order 96,000 pounds 

on truck 32,000 

on drivers 64,000 

tender loaded 76,000 

" empty 36,400 

Maximum weight, engine and tender.. 172,000 

Average " " " •• .. 154,000 



<< 



tt 



it 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



Glass B. 

6 ft, 7 inches 

74i 

70}x34i 

17 square feet 

94,500 pounds 

32,000 

62,500 

76,000 

36,400 
170,500 
154,000 



** Their trains vary from four to twelve cars, and often have on one 
train three baggage and express cars, and three or four Pullman parlor 
and sleeping cars. 

TABLE No. 38. 
Phtsioaii Ghabaotebistiob of Wbst Shobb Boad. 



Leyel ) 

Up grade (going East) ( Percentages. 
Down •• •• " ) 
Up grade (going East) \ Ayerage feet 
Down ** ** " J per mile.. 



AlJOmCKMT. 

SS???."-:}"-""*^ 

Ooryature, average, degrees 



BurrALO DiviBioN. 



West End. 



! 



16.9S 
46.69 
37.48 
16.26 
18.76 



82.62 

17.48 

o 20' 67" 



East End. 



27.03 
37.60 
35.47 
16.88 
18.49 



83.44 

16.56 

l«46ir' 



HXTDflOH BiyxB 
DingiGM. 



^estEnd. 



29.94 
29.69 
40.47 
16.86 
17.66 



73.85 

26.16 

2o 04' 40' 



East End. 



42.18 
30.41 
27.41 
16.96 
22.77 



84.26 
16.74 



LzKX. 



80.18 
85.68 
84.20 
16.82 
19.61 



82.06 

17.94 

1° 46' 34'' 
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**It will be seen by inspecting the above table of the physical charac- 
teristics of the road, that it is unusually (for the Eastern States) favor- 
able for making fast time with small eflfort, its grades over the entire 
line averaging only 16^ feet per mile rising east, and 19.5 feet per mile 
going west, while the percentage of grade to level line is 70 per cent, 
of gradients to 30 per cent, of level — the upward and downward gradients 
being about equal, or 35 per cent, each; so that a train running in either 
direction always has the advantage of 30 per cent, of level and 35 per 
cent, of down grades in its favor. 

** The percentage of straight line to curves is also remarkably high, 
being 82 per cent, straight to 18 per cent, curve. The average degree 
of curvature over the entire line is about If degrees, the standard maxi- 
mum permanent curvature being 4 degrees. 

"The road bed and bridges are of thoroughly first-class character; 
the track is double and laid on the break-joint-system, with 67 pound 
steel rails on cross-ties averaging 2 800 to the mile; the joints are made 
with rolled-iron double * angle splice * bars, weighing 44 pounds per 
pair, and are 3G inches in length, with three cross-ties under the joints 
covering the whole length of the splice bars; the track is well ballasted 
throughout, generally with good gravel, with a considerable proportion 
of machine-crushed stone ballast.*' 

Endxtbanoe of LoooMonvBS. 

In order to compare the endurance of the locomotives of the two 
countries. Table No. 39 was constructed. For the English railroads the 
data were taken from the Board of Trade Keports; for the American, 
from the Beports of the Railroad Commissioners of Massachusetts, Be- 
ports of the Companies and Poor's Manual. 

For the English railroads the average mileage is very uniform, being 
from 60 to 70 miles daily for 313 days in the year. 

The American railroads do not show such uniform results, the mile- 
age being on the smaller Massachusetts railroads about 60 miles; on 
the Pennsylvania and New York Central, 80 miles; and on the New 
York, New Haven and Hartford, 96 miles. The last is a remarkable 
record of locomotive endurance or durability, especially as it was the 
same for the two previous years. 
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TABLE No. 89. 

Showing tbo Ayerage Annual Reyenne Mileage made by all tbe Loco< 
motivoa in 1884 on all ilio Principal Railroads of tbe United King* 
dom and some of tbo Principal Railroads of tbe United States. 



KllfV t%9 JiAlfMtkktt 


Total 

NvMBBm or 

LoooMonrn. 


MILX4QX. 




Total. 


Average. 


Vnxtu> Kxmooom. 


888 

788 

157T 

8 478 

SOI 

410 

IHO 

1887 

1470 

880 

886 

187 

188 


14 068 700 

38 878 080 

80 467 867 

88184 888 

11188 874 

8 188 077 

8888 888 

88 861788 

88 878 808 

18 488 848 

11 870 876 

8 888 670 

8 818 888 


81488 


GrMt Noribftrn....... 


81488 


Qrvat WMtem.... 


18 814 


London and North WMit«rn ...................... 


16 488 


London and South Western 


88 888 


London. Brighttm and Sonth Coast. 


18 844 


London, Chatham and Dover • . 

Midland 


81811 
18 800 


North Kaatn^m , 


18 841 


Oalmlonlan 


18101 


North British 


18 8.^8 


Great Northern of Ireland 

Great Southern and Weatern of Iretend 


80 780 
17 874 






Totals and ATeragt 


11880 


808 786 848 

80 781778 

8 408 888 

8 868 131 

11 406 777 

18 468 888 

17088 688 

4 880 186 

1888 418 

1 816 818 

1888 678 

8148 886 

878 848 

8880 06b 

8488 864 

3 887 886 


1H688 


XTNXTIDSTATIi. 

PennsylTsnla: 

PunnsTlyanta Railroad DlTlslon 


816 
886 
110 
808 
867 
806 
843 
100 
147 

88 
116 

67 
147 
186 
188 


86 611 


Uuited Rathroads of New Jersey DWlslon 

Philadelphia and KrieDiTlslon 


86101 
81 898 


Baltimore and Ohio 


18 816 


New York Central and Hudson RiTer 


86 043 


New York. Lake Erie and Western 


81,883 
80 407 
18 888 


Botftouand Albany 

Fttchburir 


Boston and l«oweU 


18 088 


B««tonand llaine 

KDstem 


18 887 
18 888 


Boston and Provldenos.... 


17 081 


New York and NewBnsland •••.••••*... 


16 888 


Old Colony ...'................ 


18 438 


New T<^k. New HsTi^n and Hsrtlbrd. ........... ^ 


88804 






Totals and ATorsne ........................ 


4478 


88818 888 


88 086 







LOCOKOTIYB EUbNINQS. 

In order to ascertain tbe money-earning qualities of tbe locomoti?68 of 
eaob oountry. Table No. 40 was oonstrncted, in wbiob fourteen ndlroads, 
embracing all tbe principal roads of tbe Uniteil Kingdom, aro oompared 
witb an equal number of American roads. 
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TABLE No. 40. 

Showing the Average Annnal Earnings of Locomotiyes on Different 
• Bailroads in 1883. 





Total 

Numb SB 

Looomotztbs. 


Eabminos fbom Tiurric. 


NAm or Razlsoad. 


Total. 


Average 

per 

Locomotive. 


VvnXD KZHGDOM. 

Great Eutem ...........*■ 


616 

733 

1677 

2 461 

471 

410 

168 

1629 

1462 

326 

690 

673 

290 

160 


£8 279 864 
8 622 036 
7 817 742 

10 862 620 
2 797 660 
a 114 879 
1 096 317 
7 368 217 
6 699 891 

1 949 891 

2 923 890 
2 611808 
1 111 796 

763 396 


£6 830 


Great Northern. • 


4 806 


(ifrreat Western 


4 967 


London and North Westem.... 


4228 


London and South Western 


6 940 


London. Brishton and South Ooast. 


6168 


London. Ohatham and Dover 


6 620 


Midland 


4 620 


North ESastem. 


4 688 


Houth Raatem.. ,.,.,. 


6000 


Caledonian 


4 237 


North British 


4668 


Glasffow and South Western 


8 834 


Great Southern and Western of Ireland 


4 709 






Totals and Ayeracre 


11664 


£64 402 781 


£4 709 






TThztbd States. 
FenninrlYania— PennnvlTania DiTliiion 


796 

880 

110 

786 

666 

244 

98 

77 

89 

109 

63 

161 

120 

122 


$32 017 813 

14 408 640 

4 108 843 

22 040 696 

29 369 746 

8 103 967 

2 826 024 

2 102 887 

2 916 944 

3 417 267 
1646 962 

3 376 311 

4 168 977 
6 660 649 


$40 273 
43 662 
87 868 
28 077 


Do. United Railroads of New Jersey. . 

Do. Philadelphia and Erie , 

New York. Lake Brie and Western. 


New York Central and Hudson River 


44 824 


Boston and Albany. 


83 213 


Fitchburg 


28 827 


Boston and LowelL 


27 310 


Boston and Maine 


82 763 


Eastern . ................< ....,.< x ............. . 


31 861 


Boston and Proyidenoe 


81076 


New York and New Enaland.. 


22 860 


Old Colony. ... 


34 668 


New York. New Haven and Hartford 


64 618 








3 738 


$137 133 414 


$36 686 





Notwithstanding that the average charges, both for passengers and 
freight, are much lower in the United States than in the United King- 
dom, the average earnings of the locomotives on the above fourteen Am- 
erican railroads are 55 per cent, greater than the average of the fourteen 
roads of the latter country as named above. This speaks well for the 
money-making quality of the American locomotive, as well as for its 
dnrabOity. 

The London and North Western Bailway has about the same amount 
of traffic-earnings as the three divisions of the Pennsylvania Bailroad 
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named (the other diTisions have been excluded, as being in the level 
Western States), yet the latter company only has about half the number 
of locomotives, notwithstanding this road has very heavy grades, and 
with one summit 2 154 feet above the sea. 

Belation between Train Ijoad and Gharobs. 

Table No. 41, compiled from the Reports of the New York Oentral 
and Hudson Kiver Bailroad, shows the cost of transporting a ton of 
freight for 14 years — from 1870 to 1883, inclusive— and also the average 
load of freight trains for each year. It will be noticed that the average 
earnings or charges per ton per mile have decreased one-half, and the 
average loads of freight trains have doubled within the 14 years. 



TABLE No. 41. 

Freight Earnings, Expenses and Profit per Ton-mile, and per Train-mile, 

and average Train-load. 



TsAB Ending 
Skptkmbxb 30th. 


Earnings 
per ton- 
mile on 
freight. 

N 


Expenses 
per ton> 
mile on 
freight 


Profit 
per ton- 
mile on 
freight. 


Earnings 

per train • 

mile on 

freight. 


Expenses 
per train- 
mile on 
freight. 


Profit per 

train-mile 

on 

freight. 


Ayerage 
number 
of tons of 
freight in 
train- 
load. 


1870 


Gents 
1.88 
1.62 
1.59 
1.57 
1.46 
1.27 
1.06 
1.01 
0.93 
0.78 
0.87 
0.78 
0.73 
0.91 


Oents. 
1.16 
1.01 
1.12 
1.02 
0.98 
0.90 
0.71 
0.69 
0.69 
0.64 
0.64 
0.56 
0.60 
0.68 


Oents. 
0.73 
0.61 
0.47 
0.66 
0.48 
0.37 
0.34 
0.32 
0.34 
0.24 
0.33 
0.22 
0.18 
0.23 


$1.96 
2.07 
2.06 
2.02 
2.03 
2.11 
1.89 
1.68 
1.71 
1.62 
1.9J 
1.70 
1.62 
1.82 


$1.19 
1.28 
1.46 
1.32 
1.37 
1.49 
1.28 
1.16 
1.10 
1.05 
1.18 
1.23 
1.31 
1.37 


$0.76 
0.79 
0.60 
0.70 
0.66 
0.62 
0.61 
0.68 
0.61 
0.47 
0.74 
0.47 
0.31 
0.46 


103 


1871 


127 


1»7Q 

1873 

1874 


129 
129 
139 


1876 


166 


1876 


180 


1877 


166 


Ib78 

1879 


183 
191 


Ir80 


218 


1881 


217 


1882 


219 


1883 


199 







A similarly constructed table for the Pennsylvania Bailroad shows 
that, within the last 20 years, the average freight charges have been re- 
duced two-thirds, while the average load of freight trains has been 
more than doubled. 

The workings of other American raiboads also show the great econo- 
my in running heavy freight trains. 

The English roads, on account of their good alignment and easy 
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grades, onght to be able to run heavier freight trains than the American, 
-with proportionate saving in cost; this would enable them to reduce 
their charges, or pay larger dividends. 

Other causes have contributed to this reduction in the cost of trans- 
portation, besides the increased load of freight trains; this, however, 
mast have great influence on the result, as now one engioe and one set 
of men do more work than two engines and two sets of men did formerly. 

The author has been desirous to compare impartially and closely the 
operating expenses of the railroads of the United Kingdom and those of 
the United States— the result of comparing the cost of motive power on 
the two systems has been as great a surprise to him as it will be to any 
one. 

At the very outset he was met with the apparently insurmountable ob- 
stacle that the English do not keep any accounts showing the passenger or 
ton mileage, which is so necessary for comparing operating expenses. 
After diligent investigation and research, he made his rules for estimat- 
ing and supplying this deficiency (see page 16). Of course these are only 
his views and analysis of the data available to him, which he is willing 
to change promptly by any reliable or official data. He hopes that the 
railroads which are so largely interested in this question, will promptly 
replace his estimates by their official figures. Until this is done, he 
claims that these figures should be accepted as correct. 

In conclusion, the author begs the indulgence of his readers for the 
imperfection of this paper. The data was collected, compiled and 
analyzed while he was very closely occupied in other professional 
duties. He is aware that the arrangement of many of the tables could 
be much improved and others advantageously made, but he cannot 
do this, for the want of the necessary time. Doubtless, many clerical 
errors will be discovered, as for want of time many calculations have 
not been checked. 

All who are interested in this line of study can, from the data here 
given, make their own tables and draw their own conclusions, as the 
author has done. 
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CONOICSIONB. 

In the opinion of the anthor, neither the English or American rail- 
road ia perfect in itself, if the object of a railroad is to giTe the greatest 
amount of uomfort to the paasengerB for the least amount of money, 
and the cheapeet freight charge to the shipper. In this light the Penn- 
sylvania BRilroad cornea nearer perfection than any other, but it hu 
the Berious fault of many level road ■crossings. All other large Ameri- 
can railroads have, in addition to this defect, that of the absence of the 
block system. With these two faults alone, they are far from being 
perfect, to say nothing of minor improvements required, sach as good 
station bnildings, etc. 

Although the English cars are far from being as comfortably for 
travelers as the American, yet the English engineer can do but little 
now to remedy it, owiug to the low and narrow cars he is obliged to 
run. Perhaps the most that could be done would be economising in the 
cost of motive power, the general introduction and use of the American 
baggage check on all connecting lines, thereby increasing the comfort 
of passengers, imA also eaving a large esperee to the Tailroads in saving 
the cost of many unnecessary porters; warming the cars in winter; gen- 
eral use of the bogie truck under passenger cars, thereby diminishing 
the constant jarring motion now so great in them. 

The English road-bed, HUperstracture and block signaling system is 
bU that could be desired. 

From superficial observation, it ia difflonlt to say what is the oansa ^ 
of the great additional cost in motive power in operating the English 
railroads, when it should be much less than that of the America 
roads, as, owing to their average superior construction, with i 
grades and curves, it should not be much over half, instead of being 
nearly double. 

Apparently the most prominent cause of this increased cost is tlie 
great speed and small tonnage of the freight trains, and too many pas- 
senger trains lightly loaded. 

Perhaps the American bogie-truck rolling stock runs with lees fric- 
tion than the rigid wheel-base roiling Etock used on tlie English roads. 

The English railroads have cost per mile more than three times as 
much as the American, yet they only save eight per cent, of the annnal 
operating espeases. In other words, to save one-twelfth of the annnal 
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Operating expeuBeB the coat of oonBtrnction has been increased more than 
three times. The preceding comparison would be still mors atriking if 
we brought into calculation the comparative cost in the two counlriea 
of the different items included under the beading ot " Maintenance of 
way," "LocomotiTo Charges" and "liepaira of Carriagea." Probably 
90 per cent, of these are made up ot labor, fuel, iron, steel, etc., all of 
which would average, iu 1883, fully oue-fonrth higher in the United 
States than iu the "United Kingdom. This speaks -very well for the 
Amoriean system, that, notwithstanding it costs much less to construct, 
after paying higher prices for labor ond materials —and for financial 
reasons the location is often faulty, and the enperstruoture of perisbable 
materials— yet it is operated tor less than the English roads are, when 
due allowance is made for the difference in the price of labor and mate- 
rials that enter into operating expenses. Notwithstanding these disad- 
vantages, for similar accommodation, the passenger rates and freight 
charges are mnch less on American than on English railroads. 

One of the prinoipal items of the greater cost of English railroad 
construction over the American, is the necessity ot having much straighter 
alignment or easier curves, so that it can be safely operated by the rigid 
and long wheel-base rolling stock in use there. 

The Baltimore aud Ohio Eailroad is a sample of what can be done 
with the American rolling stock. This road is built through a very 
difficnlt and rugged country, which compelled a very poor alignment, 
with nearly one-half of the entire length in curvature, which carves 
mn up to 600 feet radii, and long grades running up to 120 feet per 
mile. The country affords no uatural advantages whatever. Yet, with 
all these drawbacks, this road does a very large and profitable business, 
paying annually ten per cent, dividend, and running passenger trains 
safely at very high speed. 

All this is done on a road that could not be operated with rolling 
Btock built on the English systeuL The extra cost of enlarging these 
. to adapt them to English rolling stock would be so great aa to be 
commercially impracticable. It is not difficult to appreciate the great 
difference in coat of construction, iu an extremely rough country, of a 
railroad with curves COO feet, or 2 640 feet radii 

Unquestionably the American wystem of construction is the best for 
new oonntrieg, or where cheapness of conetruotion is desirable. The 
Ameiioan rolling stock, with the bogie t^nok, viU ton Bafoly and rapidly 
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over roads of inferior oonBtmotion, or sharp curves that wonld be im- 
possible for rolling stook oonstmoted on the English type of long and 
rigid wheel base. The American type is especially adapted for military 
purposes. During the late American war some military railroads were 
operated successfully, with the ordinary American rolling stock, with 
curves of 50 feet radius. The New York Elevated Bailroad has been 
operated for years (it transported last year 97 000 000 passengers) with- 
out accident, and has many curves under 100 feet radius. Through an 
ordinary rough country, a railroad to be operated with the American 
type of rolling stock could be constructed in one-fourth of the time and 
for one-fourth of the money that one suitable for the English rolling 
stock could be built. 

It would certainly pay the management of the English railroad com- 
panies to investigate the cause of the extra cost of motive power on 
their roads, and, if possible, remedy it. If this can be done, they wiU 
be able to decrease their operating expenses over 8 per cent., without 
making any changes whatever in the present prices. This will enable 
most companies to increase their dividends largely — probably over 4 per 
cent. 

For what is done in the United States otight to be done in the United 
Kingdom. 



Supplementary Papers, 



SUPPLEMENTARY PAPEBS. 



SUFFIiEMBNTABY PaPEB BeAD MaY 5, 1886. 



Since the first part of my paper was prepared, I have passed nearly a 
year in England, observing closely the railroad question, especially the 
data from which I obtained the passenger and ton mileage — ^which is 
really the basis of the whole comparison. I again repeat my concluding re- 
marks from page 75 of my paper: ** He (the author) hopes that the rail- 
roads which are so largely interested in this question, wiU promptly re- 
place his estimates by their official figures. Until this is done, he 
claims that these figures should be accepted as correct." 

The following Table, No. 42, which I had not time to finish before my 
paper was read, shows the expense of transporting one ton or one pas- 
senger one mile on some of the leading railroads of England and the 
United States, and also the comparative expense per train mile. To 
make the comparison more general, all the railroads of England and 
Wales, embracing 13 340 miles, are compared with all the roads of Mas- 
sachusetts, embracing sixty-three companies, operating 2 852 miles, 
averaging less than fifty miles of road to each company. It is evident 
that these small companies are operated at much greater expense, in 
proportion to their business, than the larger ones, as they cannot afford 
to hire such efficient management, or buy their supplies on such favor- 
able terms as the larger companies, who make their purchases in very 
large quantities. 
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Explanation of Tables. 

In all cases the aggregate daily train mileage was obtained by 
assuming that the reported annual revenue train mileage was made in 
315 working days; thus divide total annual revenue freight and pas- 
senger train miles by 315; then divide this quotient by the length of 
line operated. 

In all cases the revenue mileage only has been counted, the work- 
ing trains and switching mileage being excluded. 

Except in the case of the New York Central and Hudson Biver Bail- 
road, all canal, dock and steamboat expenditures have been excluded. 

Mr. T. Bussell Orampton, M. Inst. G. E., the celebrated English 
engine-builder, in a recent paper before the French Society of Engineers 
(see London Engineer of this year, page 354), estimated the average cost 
on six of the largest English railroads of repairs and renewals of locomo- 
tives at over 3d. per train mile; this is somewhat higher than my 
figures from the official reports of the companies. 

No reports or returns have been received for 1885 from the English 
railroads or the Board of Trade. 

The cost has been taken from the reports of the respective com- 
panies, or from the Beports of the Board of Trade of the United King- 
dom. 

Except when otherwise stated, taxes and duties have been included 
in the operating expenses. 

I will repeat again, that no returns are made in England of the ton 
or passenger mileage, nor is there any attempt made to separate the 
cost of the freight or passenger traffic; consequently it has been neces- 
sary for comparison to add them together. 

My plan for estimating the ton and passenger mileage is fully de- 
scribed on page 16. 
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TABLE No, 43. 
Showing the Average Cost of Traaa porting One Ton or One Passenger 
One Mile OQ the Boston and Albany Railrond for the Last 18 



Jen. 


Oeot.. 


1877 

1878 

1879 


CsntB. 








1870 


.0174 

0178 

0171 

0172 

0122 

0111 

0096 


0071 














1874 


1883 


0090 















By inspecting Table No, 42, it appears that the cost of trans- 
porting one ton one mile in England and Wales ia abont the same as 
transporting one passenger the same distance; this is shown in the last 
column under the head, "Cost of transporting one passenger, or one ton, 
one mUe. " This cost is very uniform on all the English railroads, not- 
withstanding the great variation in the proportion of tiital ton and 
paaaenger mileage, running from one passenger to three tons on the 
Midland and North Eastern Railways, costing 1.12 and 1.10 cents re- 
spectiTely, to three passengers to one ton on the London, Brighton and 
Sonth Coast, and London, Chatham and Dover EaOways, which cost 
1.06 and 1.14 cents respectively. 

This result is the natural consequence of the small average load on 
the freight trains, which resemble too closely for economy the passenger 
trains in speed, load and cost. 

The average cost in 1884 of the train mile on all the railroads of Eng- 
land and Wales was $0.64. On all the railroads of Massachusetts it vaa 
81.17, or nearly double, while the average train load is more than fifty 
per cent, larger in passengers and tons on the Massachusetts rajlroada. 

The average cost in 1884 of transporting one passenger, or one 
mOe on the English and Welsh railroads, was $0.0114; on the tailroada of 
MassachuBettB it was SO.OISS, or 21 pet cent- more, This ia the actual 
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cost: no allowemcG Las been made for tbe difference in cost of labor, 
materials and fuel. The paj of the engine-drivers and firemen in 
Maasaahnsetts is more than double what it is in England and Wales, 
The price of fuel is fnllj thi-ee timos as mnch. AH wages will probubly 
avSFftge 60 per cent, more, and all materiala, except ties (sleepers] and 
Inmber, are higher. 

It is evident that if proper redactions are made for the difference in 
the cost of fuel, labor and materials in the two conntries, the American 
railroads are operated much more economically than those of the "United 
Kingdom, otherwise it will have 'to bo odmitted that American labor, at 
nearly double the price, ia as cheap aa English at about half the price 
Either the American railroad management is more economical, or the 
Americau labor is more e£B.cieiit. 

If the American roiling stock is not better than the English, why 
have the Midland and other English railroads adopted so extensively the 
bogie-trnck? And why has it been adopted so thoroughly in Canada, 
where all the railroads were built by English capital, and mostly by 
Euglish engineers? Many roads were equipped at first with English- 
built rolling stock, which was afterwards changed to the American 
type? 

t ia instructive to compare the progress made in railioad traffic and 
iconomicB witbin the past thirty years. The able work of Messrs. 
Alexander L. Holloy and Zerah Colbum* gives very reliable data for the 
years 1855 and 1856. In the following comparisons all the figures given 
for these years have been taken from their work, except those relating 
to the Pennsylvania Railroad. The figures for 188i for English railroads 
have been taken from the Bailway Returns of the Board of Trade, and 
for the American railroads from the Reports of the Railroad CommiB- 
sioners of New York and Massachusetts. 
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TABLE No. 44. 

Oomparison of Bailroad Traffic in England and the United States in 

the Years 1855 or 1856 and 1884. 



Cost per train mile: 

All railroads in England 

London and North Western 

All railroads in New York 

All railroads in Massachusetts 

Pennsylvania Bailroad 

Cost of transporting one ton or one passenger one 
mile: 

All railroads of England 

All railroads in New" York 

Pennsylvania Bailroad 

Average train load — passengers: 

All railroads of England 

All railroads of New York 

Pennsylvania Bailroad 

Average train load — tons: 

All railroads of England 

All railroads of New York 

Pennsylvania Bailroad 

Average charge per ton per mile: 

All railroads of England 

All railroads of New York 

Pennsylvania Bailroad 

Average charge per passenger per mile: 

All railroads of England 

All railroads of New York *. . . . 

Pennsylvania Bailroad 



1855 

or 

1856. 



a 
a 
a 
a 
h 



10.68 
0.79 
1.00 
1.05 
1.39 



a 0.0115 
a 0.0160 
h 0.0231 

46 

73 

h 67 

55 

71 

h 61 

c $00275 
f 0.0250 
h k 00375 

O0252 

O0198 

h 00325 



1884. 



la 
a 
h 
h 
h 



$0.61 
063 
1.01 
1.17 
0.84 



a 0.0115 
a 0.0078 
h 0.0054 

43 

51 

h 42 

72 

183 

h205 

c $0.0200 

0.0083 

h 0.0074 

d 0.0209 
/ 0.0208 
h 0.0242 



a — ^Exclusive of taxes and duties. 

h — ^Inclusive of taxes and duties. 

c— Messrs. Holley and Oolbum estimate the average charge for all kinds of freight in 
1865 was $0.0276 per ton of 2000 pounds. My estimate in 1884 is $0.0200 per ton of 2240 
pounds. This, probably, is one-fourth too low. 

(i— Inoluding first, second and third-class ordinary and season tickets. Without the leaaon 
tickets the average is estimated at $0.0283. 

/—For 1866, from the report of the State Engineer. 

h^Vor 1866 and 1884, from reports of the Pennsylvania Bailroad Oomptny. 

A:— Exclusive of State tolls. 

I— Indnding taxes and duties, $0.64. 

From the preceding table it appears that from 1855 to 1884, thirty 
years, the railroads of England have reduoed their expenses per train 
mile 10 per cent., and have decreased their train load in passengers 7 
per cent., and increased their train load in freight 81 per cent. 
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The oost of transporting one passenger, or one ton, one mile has 
remained practically the same, being in 1855, 1.15 cents, and in 1884, 
1.13 cents. 

The average freight charge in 1855, per ton of 2 000 ponnds, was 2.75 
cents; in 1884, was 2 cents per ton of 2 240 pounds. (This is the price 
I estimate; probably 2.5 cents would be more correct.) The average 
charge or fare per passenger per mile in 1855 was 2.52 cents; in 1884 it 
was 2.09 cents. This last includes all three classes, and ordinary and 
season tickets; without including season tickets, the average fare for all 
classes I estimate at 2.33 cents per mile. 

In 1855 the average cost per train mile on all the railroads of New 
York was $1; in 1884 it was 31.01, an increase of one per cent. The 
train load in 1855 averaged 73 passengers; in 1884 the average was 51, 
a decrease of 30 per cent; while the freight train load had increased 
from an average of 71 tons in 1855 to 183 tons in 1884, a gain of 159 
per cent. The average cost of moving one ton, or one passenger, one 
mile in 1855 was 1.60 cents; in 1884 it was .78 cents, a decrease of 51 
per cent. 

The Pennsylvania Bailroad in 1856 charged per mile per passenger 
30.0325; in 1884, 30.0242, showing a reduction of one-fourth. In 1856 
the freight charge per ton per mile (exclusive of State tolls) was $0.0375; 
in 1884 it was 30.0074, a reduction of 80 per cent. In the same time the 
cost of transporting one passenger, or one ton, one mile decreased from 
30.0231 to 30.0053, or 76 per cent. 

On the American railroads much greater saving has been made in 
the freight than in the passenger traffic. 

The English railroads, in economical workings and appliances, have 
apparently remained stationary during the last thirty years, while the 
American roads have improved so as to reduce the operating expenses 
more than one-half. On freight alone some roads have reduced their 
expenses and charges 80 per cent. 
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SrFPLKlCBKTASX PAPKB BSAD JcT-X 5th, 1886. 

In my previoas paper the com porisoDS were coofined to the nil'; 
roads in the Middle or Eastern Stat«s. In this paper, vith tbraft 
exceptions, IwiUinclndein the eomparisonstlie rftUroadHin theWealam 
and Sonthem States. These roads mav be said to represent the true type 
of American railroad practice — they were cheaplv constructed, and have 
been or are gradually being perfected, mostly from the earnings, while 
being operated. They are in the transition stage. Many bridges, bnild- 
ings, etc., of wood, have been or are being replaced with iron or other 
durable material; iron rails with steel rails, etc. Until these changes 
are completed, the maintenance of way and operating expenses mnst 
necessarily appear large. 

The Iionisville and Nashville system embraoea 2 066 miles of road. 
Average total coat per nule S43 OOi, being about the average capital 
e per mile of the English roads in the last fifteen yeua, thns; 



1884. 




1870. 
Average paid np capital per mile of all the 

roilroatls of the TTnited Kingdom £34 106 

Increase in fifteen years 1 



The reported increase of rolling stock will only account for a) 
£1 000 of this increased capital. 

A caref ol inspection of Table No. 45 will show the following results for 
work actually done, >. e., the cost of transporting 1 ton or 1 passenger 
1 mile on oar well-conatmcted roads, such as the New York Central 
and Hudson Kiver, Pennsylronia, Chicago, Bock Island and Pacific, 
Louisville and Nashville, main stem, etc., the cost compared with the 
English roads is about one-half for maintenance of way, repair? and 
renewals of locomotives and motive power, and from half to three- 
quarters for total operating expenses. 

On the roads of low cost and inferior construction, with few excep- 
tions, the average cost of these items for 18S5 was less than on the 
English roads — varying from one-half to Heven-eighths. 

For comparison, let as select from Table No, 45 the Liondon and North 
Western Railway, and the Pennsylvania Boilroad Division of the Penn 
sylvania Railroad. Each of these may truly be said to be the moat 
perfect and extensive of their respectiTe types. 
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Oomparii al Operating Expenses. 



K- 



C8. 



NAME OF RAH on 



UNITS D KIM 

£ = $4.80. d : 



Calodonlftn , 



Oreat Eattem , 



Oreat Northern 



Great Weatem 



Total Cort 
OF Motive Poweb. 


Total Cokt 

OF Opebatino 

Expenses. 




Per 
Train 
Mile. 


Per 1 Ton 
or 1 Pas- 
senger 
Moved 
1 Mile. 

Cents. 


Per 
Train 
Mile. 


Per 1 Ton 

orl Pas- 

soDger 

Moved 

1 Mile. 


* 


Cents. 


Cents. 


Cents. 




15.26 
15.92 
16.26 


"ioo* 

.302 


62.40 
63.64 
6U.26 


i.ie* 

1.18 




17.32 
17.88 
17.12 


.311 


64.42 
63.04 
61.24 


1.11 




15.20 
15.50 
15.24 


'!322* 
.324 


69.68 
68.72 
66.24 


*i*.22* 
1.20 




15.14 
15. '20 
15 38 


*!277* 
.285 


69.92 
60.04 
69.34 


i'bi' 

1.10 




18.66 




69.40 
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TABLE No. 46. ^^H 

London and North Western Bailway, of England, compared with the ^^^| 
PennBjlvania Railroad Division of the Pennaylvunia Kailroad, of ^^^H 
the United States: ^^^H 


1884. 


London 
and North 
Weatem. 


^^^H 
^^^1 




lau 

68 

2108e 
78 
3S 
68 


1471 ^^H 
14 135 ^^H 

- ■ 




Ayerage onnual train mileagB per mOe of line 








Average Cost of Transporting One Ion, or One 
passenger. One mile. 


Cents. 


^^H 




,209 
.083 

.an 

1.130 












From the preceding table it appears that the actual coet of tiana- ^^^^| 
porting one ton, or one passenger, one mile on the London and North ^^^^| 
Western is about double what it is on the FeunsylvimiB, in maintenance ^^^^| 
of way, repairs and renewals of locomotives, motive power and total ^^^^| 
operating expenses. To this last item, for the London and North ^^^^| 

•W^tarr, tha-a ^■hr.^^lA l.u n11nn'e.rl a lorrrn nrn.ljt hi nwinr. tn the avnro™ ^^^^1 

length of haul for freight being shorter on that road than on the ^^^H 

Pennsylvania, the terminal charges are proportionately greater. ^^^^| 

It may be said that this calculation is based. entirely upon my plan ^^^^| 

nfl,1 ..or tnn nor tyiJIb n.nd IM TiRi- iiBjioBnrTBT iifir miln fnr or/Unnn. ^^^H 

tickets, and Ad. per mile (or season tickets, including first, second and ^^^^| 
third-class. ^^M 
Tor argument sake we can i-edaoe all these prices one-half, and by 1 
making proper allowance for the difference in the price of labor and 1 
materials that constitute almost entirely the different items of operating J 
expenses, the Pennsylvania Bailroad will atill be found to coat less. ^^^^| 
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SnpposB we aubstitnte in the preaeding table tor tbo Pennsylvania 
Rfulroad, the Knoxville branch of the LonisTille and NBahville system. 
This oan be considered a fair sample of the cheaply conalmoted Ameri- 
CBti railroad. It runs through, physically, a very rough, sparsely settled 
country, offering no natural advantage for cheap railroading. The traffic 
is so small that it only -justifies a total of ten trains daily. The entire 
average coat of constrncting this road is S26 464 per mile— less than one- 
ninth of the average cost of the London and North Western per mile. 

TABLE No. 47. ■ 

London and North Western Railway, of England, compared to the ^ 
Enozville Branch of the Louisville and Nashville System. 



1884. 


London and 
North 
Western. 


Enoxville 

Branoh. 




1 811 

21 086 
78 
38 




Total annual rreight and passenger train mileage 








Average load of pasaenger trains, pasaengers 

Average load of all trams, tons and paSHengera.. . 


39 

88 


Average Cost of Transporting One Ton. or One 
Passenger. One Mile. 


Cento. 


Cents. 




,209 
.082 
.271 
1.130 






.063 















Notwithstanding the small traffic and the eheapness of construction 
of the Knoxville Branch, the cost for moving one ton, or one passenger 
one mile, for maintenance of way, is only .2 cent more, while all the 
other charges are less than on the London and North Western Railway, 
the total operating expenses being ae 1.130 to 1 069 cents or .061 cent 

The retnma or reports of the London and North Western for 1886 
have not been received by me. In 1885 the Enoivtlle Branch made 
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large sayings in the cost of maintenance of way, and consequently in 
operating expenses, comparing thus: 

TABLE No. 48. 



Cost of MoTing one Ton, or one Passen- 
ger, one mUe. 


London and North 

Western, 

1884. 


Enoxville Branch, 
1885. 


Maintenance of way 


.209 cents. 
1 . 130 " 


.248 cents. 


Total operating expenses 


.819 " 







This table shows the cost of maintenance of way to be nearly the 
same, while the total cost of operating expenses is 27 per cent, less on 
the cheap than on the expensively constmcted road. 

Some persons state that the reason of the greater cost of the different 
items forming the cost of operating expenses, is owing to the greater 
number of trains running on a given mile of the English railroads. This 
is unquestionably the cause of most of the increase, but is it a good 
reason for it ? 

Can it be considered good practice to employ two men to do the 
same work that others are doing with less than one man? Is not this 
just what is being done now on the English railways, owing to the 
light freight and passenger trains that are run, requiring over two 
engines and two sets of men to do the same amount of work that the 
Americans do with one ? 

It is difficult to say what causes this great difference in the cost of 
maintenance of way. Undoubtedly the rigid and stiff rolling stock used 
on the English roads runs with more friction and wear and tear than the 
pliable bogie-truck used on the American railroads. 
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TABLE No. 49. 

Oomparatiye Oost of Transporting one Ton, or one Passenger, one mile, 

in Maintenance of Way and Motive Power. 



No Reports for 1886 from the London and 
North Western have been received. 


London and North 

Western. 

Average of Tears 

1883 and 1884. 


Pennsylvania 

Railroad Division. 

Average of Vears 

1883, 1884 <b 1886. 


Maintenance of way 


.206 cent. 
.266 " 


.100 cent. 


Motive power 


. 147 " 






Total 


.472 cent. 
.247 " 


.247 cent. 






Excess of cost 


.226 cent. 









This excess is more than half of the total cost of all operating expenses 
of the Pennsylvania Bailroad in 1885. 

It cannot be said that the Pennsylvania Bailroad has favored to any 
serious extent these two accounts at the expense of others, as the total 
cost of all operating expenses in 1885 was less than the aggregate of 
these two items on the London and North Western. 

If this amount could be saved, it would, on the traffic of the London 
and North Western Railway, amount to an annual saving of about 
(S5 000 000) five millions of dollars. This estimate is based upon the 
prices actually paid. This saving would be still more largely increased 
if proper allowances were made for the difference in the price of labor 
and material used on the two railroads. 

I conclude this paper with the last sentence in my first paper on this 
subject 

** For what is done in the United States, otcglU to be done in the 
United Kingdom." 
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DISOUaSION ON ENGLISH AND AMERICAN RAILROADS 
COMPARED. 



Mr. DoHSET aaid that Mr. Botisoaren was miataken in thinking that 
fheaiitlior blames the Enghah engineers for the great cast of the English 
railroads; be merel; gave the facta as they exist, without blaming any 
one. Mr. Bouscaren, in commoii with many others, over-estimatea the 
importance of land damages, tight of way, and legal and parliamentary 
expensaa in making np the total average cost of S202 227 per mile. The 
highest estimate given for the average cost of land per mile is $20 000; 
add to this the $16 000 {which is given by him oa an example of eioeas- 
ive charges) as the average coat per mile of the Great Northern in par- 
liamentary expenses. Take thia as the average of all English roads, 



Average cost of right of way and damages $20 000 

" parlimentary and legal expenses 16 000 

Total per mile S36 000 

Leaving $166 000 as the average cost of construction per mile, which 
is very high. Considering the low price of labor and materiala, the coat 
la mtich greater than ours, including everything. 

Mr. Edwabd p. North presented figures obtained in reference to 
freights in England from the report of Sir Bernard Samnelaon, made to 

I C. M. Norwood, President of the Asaociation of the Chambers of Com- 

[ meree of the United Kingdom. Complaints having been made by some 
in Great Britain that the freight charges were too high, Sir Bernard 

^ Samuelson gathered carefully thia information in regard to rates on 
railways in Germany, Holland, etc., and compared the charges with 

f those on the English roads. In the tables submitted herewith, the ratea 
RO obtaiued for the roads in Great Britain are compared with the present 
trunk line ratea between Chicago and New York, which had been given 
to Mr. North by Mr. 8. F. Pierson, of the Trunk Pool Commission. 
Attention was called to the fact that though the distance between Clii- 
cogo and New York varied by different routes from 912 to over 1 100 
miles, all the rates, being equal, ore computed for a distance of 1 000 
miles; and also the fact should be noted that the distance hauled here ia 
much greater than in England, giving a larger divisor for terminal 

I expenses; on the other hand, it may be noted that the volume of trafBo 

I is greater in England thsji in thia country. 
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TABLE No. 50. 

Showing Fbught JEUtis on Englibh and Amsbioan Railboads. 

AU (he rates are given in miUs per ion mUe, The pound is valued at $4.84. 

Pig Ibon. English. Amer. 

Bmtow to Sbeffleld 122 mile* 14.6 6. 

'* Birmingham 161 " 16. 6. 

Ibon Wibb, Paosxd and Unpagkxd. 

Birmingham to OoTentry 19 milei 110. and 68.6 7. 

•< Manoheiter 84 *' 49. '* 80. 7. 

•• Liyerpool 97 *• 46.9 " 80. 7. 

<• London 118 ** 60.8 ** 82.4 7. 

•• Hull 182 •• 46. " 82. 7. 

•• Glasgow 286 ** 29. ** 22.6 7. 

Habdwabb. 

Birmingham to Hanohester 84 miles 61. 13. 

•* Liyerpool 97 •• 48.8 12. 

«• London U8 ** 60.6 12. 

" Plymouth 222 •• 41. 12. 

Olasgow 286 ** 81. 12. 

Bdinhnrgh 298 ** 26.6 12. 



«< 



Saws and Tools. 

Sheffield to Hull 68 miles 69.4 12. 

Ck)TT0N Yabns. 

]£anohester to Hull 92 miles 47.4 16. 

NewoasUe 142 •• 89.2 16. 

Cotton Gk)OD6, Expobt and Homb. 

ICanohester to Liyerpool 81 miles 68.2 and 82. 16. 

" Hull 92 " 47. 16. 

•• Birmingham 84 «* 61. 16. 

Bristol 117 •• 42.8 16. 

•* London 200 '* 26.6and48.9 16. 

«* Bzeter 266 *« 89.7 16. 

Woolen, Wobbtbd and Stuff €k>0D8. 

Bradford to ICanohester 40 miles 87. 16. 

•* Birmingham 120 *• 68.8 15. 

•« London 196 ** 48.7 16. 

•« Olasgow 210 •• 47.2 16. 

Eabthbnwabb and China. 

Trunk Line Bates— Ohina 16, and earthenware 7 mills per ton mile. 

Stoke to Birmingham 46 miles 68.7and77. 16. and 7. 

•< London 160 * 81. *« 60. 16. *« 7. 

Genzbal Maohinebt, Expobt and Home. 

LeedstoHull 61 mUes 09.2andll8.6 7. 

•• Newcastle 100 '* 27.8 •« 34.8 7. 

AOBIOULTUBAL MaGHINBS (IbON), EzPOBT AND HOME. 

Banbury to London ; 78 miles 80. and 98. 7. 

Bedford •• 60 " 90.4 " 106.4 7. 

*' Liyerpool 162 •« 66.8 ** 86. 7. 
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TABLE No. 50—ConHmiatl, 



HnUiaSbr 
London to 

Snenook 
LlTerpool' 













Corroji. 




Wool. 




Tti. 




Okanom. 




T*LLOW. 


toM,«>=n»«l«r 


Bicos *KD Ham. 




OSAIN AM) Fl/)DX. 





SI mllei 71. 






The fltet price, where two are giveu in the Euglieh rates, is for goods 
to be exported. 

The American rates given in thia table should be multiplied by fJi 

exactDSBH of compLirisoa, because the Englifih rates are on gross and 

1 American on net tons. For example, the rate as given from Liver- 
lol to Birmingham, 07 miles, on grain and flour, is $3.01 per grosa 
1, and the rate as given from Chicago to New York, 1 000 miles, is 

per net ton and S5 60 per gross ton. It will be noticed that the 
average of the American rates here given are 8J per cent, of the average 
English rates. 

In this connection it would be of interest to know if the British ratea 
are ever " out," and to what extent freight cars are allowed to stand on 
private side tracks for the convenience of shippers and couHigiiees. As 
has been shown here, raUroads sometimes allow consignees to retain 
freight cars for a week or mora without extra charge. 

In England getting a railroad charter is a verj difficult and expensive 
proceeding. It requires parliamentary proceedings, with a high class of 
parliamentary engineers and lawyers, which we understand are expen- 
sive lusuriea; the result U that the few railroads in the country have in 
reality a monopoly; they have formed a strong pool among themselves; 
they do not compete in prices. The general public pays for this. Here 
we get low rates because by our general railroad laws competition is 
more aetive than in any other country. He thought that the rates here 
were, taking them all through, not more than one-half, or perhaps one- 
third of those in England, which are the highest in the world. He also 
thought that we have better railroad menthaninEnglaod; that our loco- 
.^notiTes roi) more miles and haul more freight at a smaller cost for 
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repairs. We put compamiivelf a smaU capital in oar roods, and, as Mr. 
VoTsej says, it is profitable to open a road on a amall expenditnre of 
capital, improving it afterwards when the rates will be lower. He called 
attention to the fact that the rat«s given for trunk liooa is the table are 
the published American pool rates; nobody supposes that the oom- 
paoies ever get more than these pablifihed rates; they are sometimss 
accused of taking very much leas. 

T. C. GiiAREB, M. Am. Soc. 0. R, said that a oompariBon of the cost 
of motive powi^r on the elevated lines o[ New York with that on the 

underground lines of Londoa may be interesting, as another example 
of the oorrectaess o( the position taken by Mr. Doraey. 

The statement is taken from the report of the Manhattan Company 
to the State Engineer for 1891, and the reports of the Metropolitan 
District lines of London for the same year. The money is given in 
English currency in both cases. 

Receipts of the London undergronnd lines were £1 012 000 ; ex- 
penses, £43i 000; leaving net, £378 000. Nnmber of passengers carried, 
Hi 500 000. Cost per pofisenger -^5. 

Receipts of New York elevated lines, £1 3i5 000; expenses, £777 000; 
leaving net, £568 000. Number of passengers carried, 97 000 OOO. Cost 
per passenger I A'lrd. , or more than double that of the I^ndon lines. 

Hence most persons have assumed that the London lines were 
worked more economically than the New York elevated lines, all of 
which confirms the trath of the wise man's remark: "There is nothing 
so tallaoions as facts — except figures." 

The truth is this: The trains of the New York lines, owing to the 
Ught traffic on the Second and Ninth Avenues, and to the heavy traffic 
of morning and evening being in one direction only, have to travel four 
times as far as the London trains do, owing to their traffic being concen- 
trated all around a circle and inside of it. 

The train mileage of the London lines for the year above given was 
1 &17 000 miles, while that of the New York lines was 6 037 000 miles. 
The receipts per train mile mn on the London lines was 13h. ; cost, 
SiVflS.; net, 7Aft)a. 

The train mileage on the New York lines was 6 057 000 miles; re- 
ceipts per train mile, ijs. ; coat, 2ti?[jS. ; net, liVffS- Hence it appears that 
while the receipts per train mile of the London lines was nearly three 
times as much as on the Now York lines, the cost per train mile {which 
is got by dividing the total working expenses by the total train miles 



,n)« 






B-half. 



Theretnrna also enable ns to state the coat of motive power, only 
omitting cost of maintenance of roadway and stations, and of general 
expenses. 
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The London trains cost 3b. 4d. per mile mn; the New York trains 
la. 9d. per mile ran. 

The economy, not only o£ motive power, but o( all axpenBea of the 
New Tork over the London liaes, is due to the use of lighter and better 
designed rolling stock, at slower speeds; as well as — possibl; — to better 
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The London underground trains weigh about 110 tons, carry 300 to 
3.30 passengers, and run 18 miles per hour. The New York elevated 
trains weigh about 80 tons; curry, seated and standing, an average of 300 
passengers, and run 13 miles per hour. 

The cost of maintenance of the "flimsy" iron strnctores upon whicb 
these trains rnn, is much less than that of the " solid road-bed " of the 
underground lines. 

Finally, if the cost of motive power and train service on the New 
York lines was as great as that on the London lines, the receipts would 
not be snfficieat to pay running expenses. 

Walton W. Evanb, M, Am. Soc. C. E., M. List. C. E., said, by letter, 
quoting from Alexander Ton Humboldt, that "the chasms which 
divide facts from each other are rapidly filling up; and it has often 
happened that facts observed at a distance have thrown a new and 
nnenpected light on others nearer home, which had long seemed to 
resist all efforts at explanation." 

Mr. Evans, continuing, said that the paper of Mr. Doraey is one 
that deals with n subJQct of vast importance to railway interests. Thia 
.bject was handled by Dr. Lardner, more than a third of a oentury 
ago, with marked ability, in a work entitled "Railway Economy." 
Then this great moving power was in its infancy, and but hundreds of 
miUionH of money invested in it. Now it has absorbed thousands of 
millions, and become one of the chief factors in the progress of nations 
throughout the world. Mr. Dorsey has rendered a signal service to the 
railway interests of any country hv comparing the systems of the two 
oountriea which were leaders in this great enterprise, and analyzing the 
results, first, of coat, and then of operating, through which results 
could be arrived at and reforms institnted when required. Mr, Dorsey 
took on himself a labor of no small magnitude when he sat down to 

t write his paper and bring order out of the chaos of interminable rows 
of figures. To write a sermon, an essay, or an editorial for a morning 
paper is mere child's play to tackling the figures that make a table of 
comparison, when those figures amount to millions of units, and when 
tiiB hundredth or thousandth part of a unit plays an important part in 
the result sought for. We have Mr. Dorsey's paper before as, and it 
now remains with us and our friends, the engineers on the other side of 
the Atlantic, to esamino it lyns-eyed as to the methods by which he 
prrived at his results, and the correctness of his figures; if these are not 
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correct hia results tall to the ground, anil loao their iuflnenoe to become ■ 
factors in working out railway economj. Mr. Dorsej colls on all engi- j 
neera to esamine hia figures, ami ii they can find errors to point them ] 
out. A year and a qnartor h&ve paaHed aince hia paper waa read, and, aa 
far as the writer knows, hia figures remaiii onohalleDged. In England, 
the writer has heard that his figures have been met by assertions, and 
no proof given or ofiered. Engineers have nothing to do with mere 
assertioaa. Leave them to lawyers, wlioso business it is to befog a jnr; 
and make black appear to be white. It has been told to the writer that 
a member of the Institution of Oivil Enginoera asaerted at the Institn- 
tioa recently that "American locomotives were short lived," and that 
thej were "aheap and uaaty " (a questionable espression, but one maob 
nsed in England). Another member of the Institntion, in allttding to 
American locomotives, said "they did very well on the rough roads of 
Amerioft, but soon wriggled themselves to pieces if put on the good tracks 
of England." This man was, no doubt, sincere and cooscientiouB. 
It ia astounding to see what people, not lunatics, will believe when they _ 
wish to believe it. A ship that can stand up gallantly in a rough Beft|4 
in howling storms, ia not going to pieces in a amooth sea, when urged 
along by gentle bieezea. The author of the fii'st remark, if properlyj 
reported, ahonld recollect that it is a naughty thing for a man living i 
a glasa house to throw atones. He was the engineer and contractor fi 
two narrow gauge raUwaya at Toronto in Canada, and furnished t 
rolling stock, all built in England. Hia brain most have had vi: 
that rolling stock pasaiug before it when he applied the worda " cheap 
and nasty " to American locomotives. In 1874, Mr. Higginbotham, the 
Engineei-in-Chief of the Ecgliah Colony at Yiotoria in Australia, in hia 
report to hia government (a parliamentary document) aaya of this roll- 
ing stock (in describing the Nipissing, 83 miles, anil the Toronto, Gn^I 
and Bruce Bail ways, 190 miles long): "The two linea to which I havQl 
refened were stocked at first with engines, carriages and wagoiM'fl 
built in England, which proved complete failures, and have bees-f 
replaced by American engines and cars; these are found to work well." 

" The rigid wheel base of the English rolling stock bad been tried.l 
and condemned." " The Master Mechanic (Locomotive Snperintendent)/.B 
who is an Englishman, told me that he preferred American to English I 
engines and rolling stock for railways in Canada." Living in a glaatiB 
bouse like this one, that was cleaxlj " cheap and nasty," it does noti 
come with good grace for this gentleman to throw stones at Americas fl 
engines. Before taking Mr. Higginbotham out of Canada, let us rcveit I 
fori moment to what he says in his report on the Grand Trunk Railway, J^ 
an English line intended to be a model one, and equal to the beet ii 
world {it ought to be, it coat enough). Mr. Higginbotham sayaa 
" English engines and rolling stock were tried but had to be abandoned 
ftnd the American type adopted," The writer has a letter of Mr. BosbJ 
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the Chief EuKineer oF that Railway, in wliioh he eajs (after alluding to 
his English model enginea being ulteced to American patterns): " On 
the breaking up of the frost we never could keep the English engines on 
the track, except at a slow speed which defeated our object. " 

In reviewing this paper of Mr, Dorsey's, and looking at the tremen- 
dous dificrenoes he makes in comparing the railways of England with 
those of America as to eoonomj in operating, it is clearly the locomotive 
we must look to as the prime factor in working out this problem, and 
getting at the astounding resnlts put down to the credit of the American 
Bjetem. There is no use in meeting a (^aeation of so much importance 
to the world with sneera or assertions that American railways are " cheap 
and nasty," or say that their engines are " gingerbread peacocks," that 
"wriggle themselves to pieces on a good road," and that "they are here 
to-day and gone to-morrow." Assertions are not argumenta, we give 
facts and figures, and we wish them controverted by fa«ts and flgnres, or 
their correctness admitted. The splendid results shown in Mr. Dorsey's 
paper, when comparing the American with the English system, appear 
at first sight to be entirely the work of the locomotive. The writer begs 
to say that a part of these results belong to the American system of cars; 
long cars resting on two four-wheeled bogies having chilled cast-iron 
disk wheels, the safest and moat economical wheel ever put under a rail- 
way car. This has been admitted by eminent English engineers, among 
them Sir Douglns Fox, Cor. M. Am. Soc. C. E., in his paper on the 
Pennsylvania Bailroad read at the Institution of Civil Engineers. 
Another point of merit in the American car is the nae of oil in the 
jonmal-boses instead of grease. Mr. McConnell, Locomotive Engi- 
neer of the London and North Western Hallway, tried a set of six 
American boxes on the tender of a locomotive, and six English bosos 
at the same time, for four months, and showed that while the Amer- 
ican boses averaged a cost of Ijd, a day, the English boxes cost 
9d. a day. See paper read by Mr. Hodge before the Institution 
of Mechamcal Engineers, October 2Tth, 1852, at Birmingham. Let 
any one apply this little economy to a rolling stock oE 50 000 cars and 
2 500 locomotives and see if it does not amount to something in a year. 
The greatest merit the American car has, when compared with the En- 
glish, ia its being mounted on eight wheels, while the other rests on four 
wheels only. In running these latter, the whole ear and its load feet 
every inequality of the road, and oscillate in the direction of its length, 
and by so doing render nnll a part of the power of the engine. In the 
other cose the bogies feel the inequalities of the road, but the body and 
the load do not, and run with great steadiness. In corroboration of 
this the writer quotes from a report of J. Boyd Thompson, Manager of 
the Northern Eailway of Buenos Ayres, to his Directors in London, 
dated June 27th, 18(i7. " Our stock of carriages consists of ten made in 
England and two in the United States, During the post ten months 
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repairs to English carriagea ftinaunt to S4 086 ourrenuy each, whilst 
dnriag the Bame period the Aumricuu carriages have cost nothing for 
repairs, and are at present in better condition than those made ia Eog- 
land, thongb thej have been in oonstant use since the line was first 
opened. I may also remark that their chilled-iron wheels scarcely show 
any perceptible wear. The American carriages are in every respect 
better and more comfortable, requiring less than one. half the power to 
propel them that is necessary for the English." It has been proved that 
the English carriages are much more injurious to the permanent way 
and works, and likewise in proportion more injurious to themselves 
than those of American make, " I moat strongly recommend the 
American model carriages and wagons. They cost less, are not bo ex- 
pensive to keep in repair, run easier, and cause lees wear and tear on the 
permanent way." There, that's pretty liberal coming from a Scotchman. 
He ulearly did not think the American curs "cheap and na«ty." 

Before leaving the Central Argentine Republic, the writer desires to 
put on record a line or two about the Central Argentine Railway, built 
by Messrs. BruHscy, Wythes 4; Wheelwright, of London. They sent 
to the writer for the whole rolling stock required. The carriages and 
oars asked for were sent out. The locomotives could not be sent, as the 
engine works were all engaged by the Government, as we were in the 
midst of our civil war. Some time after, when this railway waa 
nearly completed, Mr. Wheelwright, ia writing from Kosario, said, in a 
lamenting tone: " You would Lave saved us a mint of money if yon 
oould have sent us American engines." It is clear he did not think 
American engines "cheap and uosty." 

This railway, 2i3 miles long, waa over the pampas, and nearly level 
and Btraight for the whole distance. 

This superiority of the American railway rolling stock is not a new 
subject for discussion, as it has been talked about and written about ever 
since the earliest dawn of the railway era. Its merits were soon talked 
of in England, and, as early us 1837, Norris k Bon, of Philadelphia, were 
called on to build seventeen locomotives for the Gloucester and Bir- 
mingham Railway. They gave satisfaction (it was before the time when 
American engines were called "cheap and nasty"); other orders fol- 
lowed, but the builders in Englnnd grew pxcited and obtained from the 
Lords of the Treasury an order prohibiting tlie importatioa of locomo- 
tive engines into England. The history of this is to be (ouud in tlie 
United Slale» Magtuine (or June, 1855. 

In 1819, Mr. P. PiiAsavftnt, an English engineer, came to the States 
to study the American engine. On rctnraing he published a series of 
artiolcB on the American locomotive in the Ol'mjoie Praelhnl Afeohitnici' 
Journal, Volumes 2 and 3, whioh are interesting. He appears to have 
grasped at once aU. the main points of merit in the American engine, 
and admits them as freely as any American oonld do. He compares an 
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English Blab-frame and an Americaa bar-(raine, anil shows that the 
latter is practically and acientifleaUj the beat in proportion of 4 088 to 
15 232. He describes the merits of the bogies and the use of out- 
side cylinders, and givea his reasons. He e&js: "In their frame the 
Americans have BuoceesEitlly attempted to give steadiness, stability and 
dnrabihty to their eaginea. The above three virtues are solely de- 
pendent on a aoand, well constructed frame," 

"On moat English railways, experience has shown that the re- 
sistances on a level are twelve ponuds per ton. In the United States 
the resistances appear to be not more than three pounds per ton." 
[Extraat from Mr. Isaacs' paper on " Locomotive Power," in American 
Loeomolive Engineer, December 3d, I8S8.] 

In 1880, Mr. Higginhotham, Engineer-in-Chiet for the Colony of 
Victoria, Australia, in a letter to tbe writer says: ''The Bogera' engines 
yon sent us have done and are still doing splendid work. They are 
hardly ever in the ahops for repairs, are as easy to ride on as a firat- 
claHs carriage, and are certainly lighter on the permanent way than any 
other engine which we have. If they had been built here their merits 
would have been loudly proclaimed, but as they were not, nothing ia 
eaid about them, and so profound is our provincialism, that any one 
who published their merits would almost surely make himself un- 
popular." lu IS77, Mr. Higginbotham sent the writer a foil aceount of 
b11 the engines on the Melbourne aud Woodend Bailway, 97 miles long. 
This shows that the American engines averaged 2iV ponnds leas fuel per 
train mile than the Eegliah eagines. Tliey were built for passenger 
■ervice, but as soon as they got them they were put on goods service. 
These engines have recently been put in repair and are reported as the 
best engines in the colony to run the new express from Adelaide to 
Melbourne. Before Mr. Higginbotham came here in 1874, a son of the 
first Governor of Yictoria, in a letter to the writer from Melbourne, 
said: "Mr. Higginbotham has started by order of this government to 
visit the railways of the United States, He has his mind made up 
against all things American." 

In 1854^-55, the writer directed the building of a branch of the Copi- 
apo Eailway, in Chili, for a London company. It ran to the rich silver 
mines in the district of Chanaroillo. It had a summit of i 467 feet, 
the highest then known. It had gradients of 5 per cent., and curves of 
500 feet radius. The engines were built in England, had bogies and 
three pair of driving wheels. In discussing " Steep Inclines and Sharp 
Curves" at the Institutiou of Civil Engineers, these engines were referred 
to as giving great satisfaction on account of their having bogies. Now, 
the fact is these engines sunk the entire capital of that company in nine 
years, and they had to sell out to the Oopiapo Railway Company. 

In a private letter of Mr, P. Gould, the Locomotive Engineer of 
the Oopiapo Company, to Mr. Hudson, Engineer of the Bogers Loco- 
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motive Works, he says; "Your two iaat engines are working suocesa- 
[qIIj on the grmles of the Copiapo Extension Biulwaj-. Tbere was mach 
talk about tlie (ael bnmt. I was afrtud the men might be mistokeD 
abont the weight of the coal nserl, and did not eav anjthiag to jott 
aboat it. Nov, however, after three month)]' experience, we are satis- 
fied that we can haul 50 per cent, more load with 20 per cent, less fael 
per mile than the English engines. " This is much moro than I expected. 
"The diETerenoe between these engines is that the old engines have 
rDioed the English company who owned the line before, tliey having 
sank the entire capital, while oar engines are making it a very good 
business for this company. It is true that we bought the line for a vary 
low price; but even at the price it cost the other copipany it would hsn 
paid a fair interest." 

In 1869, Mr. Zerah Colbiirn, by request, read a paper, No. 1230, before 
the Institution of Civil Engineers, on "American Rolling Stock." In a 
letter to the writer he asked for some data on the subject. The writer 
sent him a good deal, and then told him: " Yon will not dare to get up 
in the presence of any body iu London and give this as I give it tu yon, 
for your bread and butter is, in a measure, mixed up in this matter." 
Mr. Colbnm did not give the data I gave him, but contented himself 
with saying that the chief differences hetween American and English 
rolling stock was a matter of " toilet." In his paper he describes run' 
ning a test train over the entire line of the Erie Bail way to get at the 
engine power required on each division. In the discnssion that took 
place on this paper Ur. Berkely doubted the correctness of Mr. Col- 
bnm's figures, as he thought no engine ever made could give such 
resnlts. 

The Engineer, of London, in speaking of engine triab made undet 
the direction of the writer on a government railway in Chili, in 1859, 
said that such results had never been obtained by any engine, and 
never would be. In a discaasion on the economy of fuel at the Institu- 
tion of Civil Engineers Mr. Lloyd, in referring to the Chili trials, said 
that "the English engines showed the greatest economy, as proved by 
Mr. Evans' experiments." The fact is that these trials proved the 
reverse, and Mr. Lloyd should have known it, for the locomotive engi- 
neer of his road was on the engines all four days of these trials, taking 
notes, which were like mine. 

The Tongoi Eailway, on the coast of Chili, has in it, on the snmmit 
division, gradients of 1 in 20. This road was originally stocked with 
engines and cars from England. It is owned chiefiy by Englishmen, 
In 1870, Mr. Green, the Manager, sent to the writer for some American 
engines to work his steep inclines. After these engines were sent out 
he was asked to give some relative data in reference to the performance 
of these engines nith the English engines. He wrote, " I cannot 
you what you ask for, as I am now doing all the work on the summit 
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diviaion with the Campanil, one of your engiaea, where I formerly 
occupied the eervicea of two." 

Mr. X 0. Eoiulley, a mechanical expert of high standing, was sent 
to England in the midst of our civil war, to procure guns for the defense 
of Boaton harbor. He was delighted with oil he saw, Scott BuHsell and 
others having been yery kind to him, showing him the railway works. 
He said to them, " Gentlemen, this is all very magnificent, but it is also 
very extravi^fant. We cannot afford such expenditures as I see here on 
oil sides. If by some great convulsion of nature we in America were to 
lose all our rolling stock, and you, in the generosity of your disposi- 
tions and kindness of heart, were to offer to replace it as a gift, we conld 
not afford to accept it." 

In the centennial year, Mr. Maasey Bromley, of the Great Eastern 
Railway, was sent here to study American locomotives. The writer gave 
him letters of introduction. After spending three months in the study 
he came for, he came to the writer's office and said, "I am delighted with 
all I have seen, and am going Lome to build American locomotives." 
The writer said, "Will you build American driving wheels?" He said, 
"Yes, as I find them better and cheaper." Being asked if he intended 

Cto baild American frames, he said, " No; your frames are too expensive, 
■we cannot afford them." The writer rephed, "You will not have an 
American locomotive, for the frame is the backbone, one of the chief 
points of merit on the whole machine." 
In 1877, the writer sent two patterns of engines, by order of the goy- 
vernraent o£ New Zealand, to their Locomotive Engineer, who was in 
charge of the motive power of more than one thousand miles of rail- 
way. He, during two years, iu many letters, spoke in the highest 
praise of the merits of these engines, saying, " They are doing wonder- • 
{al work ; day after day they are turned out to run the express at thirty 
miles per hour on forty-pound metals, and never a hitch takes plaoe. 
They keep time and work cheaply, and the men who drive them all mstn- 
tain that they are the heat engines they have ever been on. We are rou- 
rdug the American engines imported for the Bakia and Ashburton Bail- 
way, and find them the most steady and smoothest-running engines in 
the oonutry. I have much pleasure in informing you that the Baldwin 
engines are doing first-class work. About ten days ago, one of these 
hauled the heaviest train ever moved by one engine in this colony. It 
consisted of one hundred and eight wagons, loaded, and was estimated 
to weigh one thonsand tons. Tho train was within one hundred feet of 
half a mile in lengthj speed, twelve to fifteen miles per hour; coal. 
Dative lignite. These engines are making a name for themselves. I 
should not be surprised to see American engines entirely adopted in this 
oountry. The Rogers passenger engines work splendidly. They are 
making each forty thousand miles per year. The more I see of 
AmerioBU engines the more I hke tbem. In the long run, tiie Ameri- 
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can enginoB wiU prove their worth to the moat prejudiced mind. I used 
them oa all the bud roads. They ran over roads that would destroy onr 
heayy English engines in three months." 

The standard gauge of New Zealand is 3 feet 6 inches. 

Mr. James Hall, an English engineer of great abilitv and standing, 
direotorand manager of the motive power of all the government railways of 
Chili, has been ordering American locomotives for about tweuty-fiva years. 
Id writing for more engines, in 1832, he says: " You will notice that I J 
recommend more powerful engines than the old 14-inch eylinders. 
thissectioawe have long grades, and a heavy traffic always up. Oar pao- I 
senger trains consist of twelve American coaches (equal to twenty -four 1 
English coaches). It is only jnst to the old engines of the class Tano, I 
cylinders, 14 by 24, wheels, 63 inches, to say they have done their work! 
admirably, and are as good and as economical as you will find in any 4 
part of the world. The Tano ran nearly one hundred thousand miles >f 
without requiring any repairs worth mentioning." 

Mr. J. L. Stothart, a well-knnown English engineer, who has been 
connected with railroad building in England, and who is a member of 
the Institution of Civil Engineers, came to this country in 1883 to see 
OOF railways and the machinery used in working them. On his way 
home he wrote a letter to Mr. Robert E. Pettit, M. Am. Soc, C. E., 
KlaiiBger of the New Jersey Division of the Pennsylvania Eailway, 
thanking him for permission to ride oa the engine, in which he says : 

" Freedom from OnciUation.—Xn this respect, and the principal one, 
I wished to satisfy myself upon, your engines leave nothing to be de- 
eired. They are absolutely steady at the highest speed, and upon care- 
fully ganging the framing with the rail, I could never detect any osoilla- 
tion on a straight track, whatever speed was obtained. On the journey 
from Trenton to Jersey City on No. 260, we ran three consecutive miles 
in 58 seconds each, and two miles in 1 minute 68 seconds. There was no 
swing on the engine at this speed, and I do not think any English loco- . 
motive at these speeds would have been so free from oscillation. 

*' General Working Arrangement. — In this respect yonr engines are ' 
perfect. All the handles are brought to one focus, and the introduction 
of steam reversing gear demands no manual exertion on the part of the 
drivers. The engines run nearly as comfortably aa your carriages." 

In the London Engineer, of October 1st, 1858, the editor says: " Mr. 
Kobert Stephenson stated, while in America, that the engines in that 
country were better than those of English build, while the same gentle. 
maa, to the knowledge of the writer, has reiterated the same opinion 
within the last ten days." 

In September of last year, Mr. D. Bauderali, engineer of the motive 
power of the Northern BoUway of France, came here to study ths 
American locomotive, and in May, in a French review on railways, give* ■ 
an account of some of his observationB. He says he "was struck 1^ J 
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the fact tbftt the number o( locomotives was small in proportion to the 
mileage oF the rood and the train mileage, and also bj the Fact that bo 
small a portion of the engines were nndergoing repairs in the shopH; 
also by the smallness of the stocks of materials used for repairs. The 
repairs of the locomotive are reduced by the solidity and simplicity of 
their construction. One remarlca\>le fact prevails everywhere, and what- 
ever the system adopted, I have found the engines in a perfect state of 
repair, and the motive power service as satisfactory as possible. 

" It is not without diffieulty that the American engineers have suc- 
ceeded in modifying established customs. Their personal intervention, 
energetic, patient, persistent, at the same time adroit, action, has over- 
come all opposition." Longer quotations from this paper might well be 
giveo, it is all very interesting. 

In 1883, the Minister of New Zealand ordered twenty locomotives in 
England, sending drawings and specifications. At the end of eighteen 
months he heard of two being finished and ready to ship. The Agent- 
General informed him that as these engines weighed each ten tons more 
than the contract called for, he had better strengthen all his bridges, or 
they woald break them down. Wishing engines badly, he ordered 
twelve of the Baldwin Locomotive Works in Philadelphia. They were 
all completed and shipped in three and one-half months. The Minister 
then said in his report to Parliament: " The best of this business is that 
these engines will coat, delivered here, £400 each less than the English 



In 1852, Mr. Edward Woods, a distingnished engineer of England, at 
present President of the Institution of Civil Engineers, was cftlled by the 
London and North Western Bailway Company to examine and report on 
the cansoa for the very excessive amount ot fuel consumed on the 
Southern Division over that used on the Northern Division, After great 
labor durin°; more than ayear, and after equating the cost of everything 
that could be equated, they found a large amount nnaocounted for, except 
by the use oF large inside -connected engines on the Southern Division 
over the amount bncned by the smaller outside-connected engines of the 
Northern Division. 

Mr. Woods did not find that it was the largest amount ot fire surfaces 
in an engine that always produced the largest amount of steam, nor did 
he find anytliing to prove the inferiority of the outside-connected en- 
gines of the Northern Division on a single point, nor did he find that 
inside- connected engines were always steady running engines. 

In a recent letter to Mr. Woods, the writer mentioned having read 
Mr. Stroudley's paper on his new design for engines, and said it looked 
to him as if they were going backwards in engine construction in Eng- 
land; and he thinks from the remarks made by W. H. Mills, of the 
Great Northern oF Ireland, in the discussion, that he supports him in 
To bnild engines with crank -axles makes the center of grav- 
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ity exception ably high, and then to plane the driring wheels as leading 
wheels, and claim these points aa merits in engine construi^tioQ, is to 
Americaa engiaeera inoomprehenaible. 

The London Ra'dieai/ Neu^g, of November 16th and 80th, and Decem- 
ber 7th, 1872, and Pebmary 22d, 1873, pablished some very interesting 
atfttifltica of comparisons between (onr English and tour American rail- 
ways. They are too long to go into a paper of this kind. One oE these 
oomparisons may be mentioned. After stating that the business of the 
New York Central Railway was greater than that of the London and 
North Western Railway, it shows that the former is worked by f^g of a 
locomotive per mile of road, while the latter occupies the servicefl o( 
liVlr engines per mile of road. 

The writer has now mentioned the opinions and writings of many 
clever engineers, most of them Englishmen, and has probably given a 
hundred times more than is necessary to convince any nnprejndioed 
mind that there is not only merit, but great and wonderfnl merit in the 
American engine. But if their writing bad extended to a thousajid 
times as much, it oonld not have convinced any one of those who are 
blinded by prejudice and who are skeptics as to anything good having 
originated in America. The writer is inclined to think that it that 
great man, George Stephenson, that great master of mechanical instinct, 
should come ap from the tomb t(> see the railways aDd judge of the prog- 
ress that had been made, by the UHmey resnlts, and comparisons in 
different conntries, particularly those of England and America, he would 
shrink bock in holy honor. 

It is generally believed that a first-class railway in all its appoint- 
ments should be able to carry vast amounts with regularity and speed, 
without accident and without straining any of its parts. Let us glance 
at a few things that have been done in America, and see if they have 
ever been matched in any other country. 

In the Centennial year a train was run from New York to San Fran. 
CISCO, a distance of 3 317 miles, in S3 hours and 27 minutes actual time. 
This is nearly forty miles per hour tor the whole distance. This train 
passed over tour mountain ranges, one with a summit of 8 100 feet. On 
the Pennsylvania Railroad Division this train was run at a speed of 
43i miles an hour crossing the Allegheny Mountains, total distance 
being 439i miles, and without making a etiip. Mr. Howard Fry, an 
English mechanical engineer. Locomotive Supariutendent of the Phila- 
delphia and Erie Bailroad, October 27th, 1877, ran a train of 100 eight- 
wheel cars loaded with coal oil and grain, weighing 2 201 tons (2 240 
pound tons); lengtk of train, 3 127 feet; speed of train, 10| miles per 
hour; engine No. 41, cylinders 20 inches by 24 inches ; weight on 
drivers, 88 000 pounds; road approiimately level. This engine ran 26 
trains in this month, with from ninety to one hundred and a 
each train. 
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The Beading Railroad of PenajHlvonta, which tranaports niiioh the 
it tonnage of anj railway in the world, ia 1885 ouried as follows: 

Passengers carried 23 581 057 

Coal carried in 2 2i0 pound tone 13 530 59i tons. 

Merchandise carried in 2 240 pound tons 7 i»3 510 " 

The coal trains in stimmer are mode up of 125 cars, and in the winter 
115; average cool carried per train, 800 tons. A train on a branch of 
this road to New York, May 9th, 1884, ran 10 consecutive miles at an 
average of 75 miles per hour; work of this kind could not well be done 
by railway machinery that was " cheap and nasty." 

On Augast 18th, 1886, a special newspaper train. No. 11, was mn on 
the New York Central Railroad from Syracuse to Buffalo, 148tV miles, 
at average speed of 65A miles au hour. On one section of ten miles the 
speed was 75 miles per hour. This engine had made her regular trip of 
300 miles the day before, and did the same the day after. 

Mr. DoBSET, in closing the disousaion, said that Mr. C. E. Ooad waa 
very much mistaken in saying that the Eaglisli passenger cars, by means 
of their side doors, can be unloaded and loaded in one-third the time 
.that the American cars can through the two end doors. 

Mr. Dorsey had personally taken the time of 5S1 stoppages on trains 
.nniog into and in London, and 342 stoppages on trains on the four 
ivated railroads in New York. In all cases all stoppages that were 
'olonged by block signals, loading baggage or otlier caiises, not caused 
bj loading or anloading passengers, were rejected. The average of the 
'S31 London stoppages was thirty-three and one-third seconds, the 
■Terage of the 342 New York stoppages waa eleven and two-thirds 
Beoonda— nearly one -third. 

On the London roads the shortest average stoppages were made on 
the Metropolitan Railway. Theoretically, eight or ten persons should 
be able to leave or enter a car by one door quicker than fifty persons 
can by two doora; practically it ia not so, as much time is lost by the 
passengers in finding among tlie six kinds of carriages on the London 
trains, the particular kind he or she wishes to ride in. After this is 
found, much more time is lost in opening doors and looking for a eeat, 
whilst in the American oars there is only one class or kind, the pasaen- 
gera can enter by any door and find seata after the train is in motion. 

He oonsideied that Mr. Goad's remarks about lavatory oonveni- 
enoes on the cars used in the United Kingdom were very misleading. 
It is true some very few of the tirat-olasa carriages have water-closets. 
The Board of Trade Reports for 18S4 show that only five per cent, of 
the whole travel of the United Kingdom waa flrat-claaB. tt is eafe to 
say that not one per cent, of the flrat-claes carriages used there have these 
oonveniences, thus giving this great comfort to only about one person 
every two thousand. This ia very hard on the majority of travelers, 
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fault, except being poorer than the few richer or more 
nature giving to all alike the same uecessities and re- 



privileged on 
tiuirementa. 

Mr. Doraey fully agreed with Mesara. Collingwood and Shinn that 
all crossings in populoue aections should be either above or below the 
level of track, whether at stations or any other place. In Lis paper he 
advised tbat laws should be pasned compiilling this to be done. He 
would advocate passing laws obliging all crossings, whether for vehicloa, 
animals or foot pHfisengere, to be either above or below grade in all 
counties or townships where the population averages over forty persons 
to the square mile. 

Few persons have traveled more in the United States and England 
than himself, and after all this experience he is a firm believer in oar 
check system for baggage. 

Recently the London and North Western Kail way made an'aagementa 
to check baggage from England to New York. Last month he had bis 
baggage ohocked from bis apartments in London to New York by this 
system, with very satisfactory results, as it enabled him to stop over be- 
tween London and Liverpool without being troubled to look after his 
baggage, which he found all right on the New York dock. The railway 
company gave a slip of paper instead of onr brass check. A. receipt was 
given for the baggage when delivered in New York. 

In regard to Mr. Goad's experience with his baggage, the remedy is 
very simple. If he or any one else prefers the English system, they can 
Msily follow it here. There is no law obliging them to patronize the 
baggage eipresses or transfer companies, all are at liberty to follow the 
English system if they prefer it, and take their baggage in a carriage to 
and from our railroad stations. 

Heretofore all the discussion on the check system has been from the 
travelers' standpoint, as effecting his comfort and convenience. la the 
opinion of the author, the English railroad companies are more directly 
interested in this than the passenger, as bj adopting it they could de- 
crease their station expenses largely. He bad many times counted over 
forty porters engaged in loading the baggage at one time, while at the 
same time many others were occupied on other platforms, especially in 
unloading the baggage from arriving trains. There must be in some 
of the large stations in England several hundred porters thus employed. 
Over eighty per cent, of these could be dispensed with by adopting onr 
baggage check system, as moat of the work they perform is done in the 
United States by the baggage express companies without cost to the 
railroads. It is true the porter's pay is very small, about 18 shillings 
(Si.37) per week, but in the aggregate it must be q^uite a respectable 
sum, and of sufficient importance to save. 

In reply to Messrs. 3. F. Crowell, M. N. Forney, A. M. WeUingtor 
and W. H. White, Mr. Doraey stated that it is absurd to compare tJ 
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(MMt of train miles in the two countries, owing to the American train 
STBrBging ao much heavier loads tluin the English. For example, on the 
Pennaylvania Kailroad Division the average load is three times larger 
than it is on the London and North Western. In comparing the coat per 
train mile the averse load must be conaiilerod, or the comparison is 
false and misleading. 

Mr. Dorsej again repeated that the English railroads make no return 
of the ton or passenger mileage, nor do thej separate the cost of freight 
or passenger trafGc. 

He had made a great many inquiiiea in different placea; the prevail- 
I i&g rates over different roads were ascertained; and then, b; taking the 
■ percentage of each class of passenger and freight, the rates, as stated 
) 16 were adopted. 

:B they were grst published and discussed, eighteen mouths had 

elapsed without their being disputed in any way; but, on the contrary, 

thej have been confirmed from many reliable sources. For example: 

The Engineering, of Loudon, of August 213th, 1886, page 187, in 

^^leaking of " British Eailway Administration," says : 

"The ayerage receipts from goods traflo in 1885 were only about 

BSb. 9d. per ton, and if we reckon that the average ton-mile rate was only 

■Id. — although it is certainly somethiug more — the average length of 

Vlead for goods traffic would eome out aa thirty-three miloH, ♦ » * 

■'Xhe tiain-iaile receipt is not a function of the rates and fores so much 

IB of the weight of the train, or rather of the live load carried, and if 

ftthe English railways will persist in carrying loads of 50 to 100 tons, 

irhere they might just as easily carry three or four times that load 

with very little increase ia the main items of working cost, they must 

espect not only a low range of train-mile receipts, but a low range of 

dividends aa well, * * «■ And each passenger travels a distance of 

six miles. " 

This latter worked out, makes the average passenger fare per mile 
somewhat greater than the author's estimate, showing that he is oon- 
servative in his flgnras. 

The preceding is an unequivocal indorsement of the anthot's esti- 
mated average freight and passenger rates, and also of the estimated 
train load based upon his rates. It also confirms the views of the 
speaker as expressed in his different papers, that the English train load 
in freight and passengers is too small for economical working, and by 
making the loads much larger the rates could he lowered, or the divi- 
dends increased. 

Mr. J. S. Jeans, the able statistician of England, says, on page 181 of 
his "Animal Statistiual Beport" to the British Iron Trade Aaaooiation 
for 1884: 

"The average ratio qooted for the transport of iron ore and coal in 
I Bngland could be varied either apward or downward according to the 
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distance or lead. Bat if the average rate is taken a 

mile, \rhich ia probably as near tbe mark as we can get, instead of 1.02d. 

as shown is the average of iron ore." 

If the average freight obarge per ton per mile on iron ore is 1 .02d., 
and on iron ore and coal Id. , the aiitiioi's estimate of Id. average charge 
per ton per mile on all freight is much too low. If it is too low, 
the estimated train loada in England are too large, and shonld be re- 
duced. 

Sir B. Samuelson, M.F., in his pamphlet, "Railway Goods lar- 
iffs," 1886, gives a long list of freight oharges on many diffeient arti- 
cles between many different points. Those charges have been ably 
analyzed by Mr. E. P. North, M, Am. Soo, C. E., in his discussion on 
this paper. See page 93. These rates more than oonflrm the anthor's 
estimates. 

In the evidence of Mr, Alexander Meadows Bendel, O.E., la the 
" Report of East India Pablio Works," printed by order of the English 
House of Oommons, on page 502 he says: 

"Assume, also, that the average charge in Great Britain and Ireland 
for carrying a pusaengcr 1 mile is lAd., and for carrying a ton of 
goods (including minerals amongst goods) lid, per mile. 1 am obliged 
to assume these flgiiroB, because no English company either publishes 
its average cbargea, or states its ciiaigea in such ii way ua to allow the 
BverEiges to be ascertained. The object here ia to assnme averages fa- 
vorable to the Euglish lines; that is to say, rather below than above the 
faot. And I am quite satisfied that in taking 1-^. for passengers and 
lid. for goods I have done ao." 

Those last are the identical figures arrived at and used in the paper 
under discussion, as will be seen at page IG. 

Mr. Doraey had seen letters from some o( the principal railroad 
managers of England in reference to his paper, but none deniek the cor- 
rectness of his ton or passenger mileage estimate. 

In answer to all remarks about the cost of " repairs and renewals of 
locomotives," cost of "motive power," "maintenance of way, "and "total 
cost of operating esponses," he referred to hia Tables Noa. 15 and 51 
where thirteen of the principal railroads of the United Kingdom ate 
compared with fifteen representative roads of the United States, all 
this data being from official sources, eicept the passenger and ton 
mileage. 

Backed by this strong corroborating evidence, he felt that he could 
very properly repeat from his first paperr "He hopes that the rail- 
roads which are so largely interested in this ()neetion, will promptly 
replace his estimates of ton and passenger mileage by their ofQoial fig- 
ares. Until this is done he claims that these figures should be accepted 
■H oorraflt. " 
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Nearly two years have passed since the first of these papers was read 
and published, daring which time they have been much discussed and 
commented upon, yet no one has denied any of the facts stated, whether 
they were taken from official data or bsused upon my estimate of passenger 
and ton mileage. As these have not been disputed, but have been con- 
firmed by many reliable authorities, they must therefore be considered 
proved and correct. 

Since the first publication of these papers, the annual reports of the 
railroads for two more years, 1885 and 1886, have been received, analyzed 
and compared. They all fuUy confirm and emphasize the statements 
made in the first papers. 

Table No. 51 is similar to No. 45, but is enlarged, and has the com- 
parisons for one more railroad year added. For reference and compari- 
son, the cost of transporting one passenger and one ton one mile on some 
American railroads has also been added. 

Passbngek Traffic. 

In comparing the cost of passenger traffic on the English and Ameri- 
can railroads, it must be borne in mind that the cost is the average of 
all passenger traffic, which, on the American roads, is practically all 
first-class, while on the English roads only about five per cent, is first- 
class, seventy-five per cent, being third-class. 

There is no comparison in the comfort in traveling in the poorly ap- 
pointed third-class English railroad car to that in an ordinary American 
coach with its toilet rooms, and, on many roads, with reclining chairs, 
washing convenience, etc. 
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TABLE No. 53. 

London and North Western Railway of England, compared to the 
Enoxyille Branch of the Looisyille and Nashyille System. 





London 
andNortb 
Western. 


Enoxville Branch. 


Total lenffth of line operated. 


1886. 
1828 

20 908 
78 
87 
68 


1886. 
171 

4 022 

126 

31 

91 


1886. 
171 


Total annual freight and paeaenger train mileage per mile of 
line operated 


4286 


Average load of freight traine. tone 


182 


Arerage load of paasenger traina. paaaensers 


28 


Average load of all traina, tons and pasaengera 


96 






Average Coat of Tranaporting One Ton, or One Paaaenger, 

One Mile. 


Centa. 


Cents. 


Cents. 


Maintenance of way • 


.205 

.080 

.270 

1.110 


.243 
.046 
.210 
.819 


168 


Bepairs and renewals of locomotives 


.043 


Total coat of motive power 


193 


Tot&i operating expenses .Tr--..TT-f.T....TT-T. .*..*. ....... 


.696 







By comparing the above table with Tables Nos. 47 and 51, will 
be seen the advance that has been made on the KnoxviUe Branch Rail- 
road in cheap transportation in three years, the total cost of transport- 
ing one ton, or one passenger, one mile having been reduced in that 
tikne from 1.069 to .695 cents, or 35 per cent., while in the three last 
years the London and North Western have made no reduction in their 
cost, being in 1883, 1.11 cents, and in 1885 the same. 

This speaks well for American management and rolling stock, where 
a road built through a rough country, at a very moderate cost, actually 
transports freight and passengers at sixty per cent, of the total cost that 
the London and North Western does, that has been built at over eight 
times the outlaj/ per mile. 
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TABLE No. 54. 

Oomparatiye Average Oost of Transporting one Ton, or One Passenger, 
One Mile, in Maintenance of Way and Motive Power. 



No reports for 1886 flrom the London and North Western 

have been received. 



Maintenance of way, 1883 

1884 
1885 
1886 

Average 

Motive power, 1883 

1884 

1886 

1886 

Average 

Total average , 

Excess of cost 



London and 

North Western. 

Average of 

Years 1883, 

1884 and 1886. 

Gents. 




Pennsylvania 
Bailroad Divi- 
sion. Average 

of Years. 
1883, 1884. 1886 

and 1886. 
Cents. 



.116 
.103 
.080 
.093 



.098 



.161 
.148 
.133 
.146 



.147 
.246 



Practically the cost on the English road for Ttiaintenance of way and 
motive power is double what it is on the AmetHcan road for the same amount 
of useful work performed, 

TABLE No. 55. 

Comparative Work of English and American Locomotives. 





London and 
North Western. 


Pennsylvania Bailroad. 
Pennsylvania Bailroad Division. 




1884. 


1886. 


1884. 


1886. 


1886. 


Total nnmber of locomotives 


2 476 
16 422 

894 906 
$20 036 


2 507 
16 246 

869 726 
$19 622 


816 
26 611 

4 080 734 
$37 039 


819 
26 896 

4 389 668 
$33 782 


860 


Average annual revenue mileage of 
each locomotive 


27 297 


Average annual passengers, or tons, 
transported by each locomotive one 
mile. T ..,...--.. 


6 488 962 


Average annual revenue earned by 
each locomotive . £ = $4.86 


$36 626 



This table shows that on the Pennsylvania Bailroad each locomotive 
does more than six times the work; runs annually nearly twice the 
mileage; and with less than one-half the charges for traffic, earns nearly 
twice the revenue that it does on the London and North Western Eailway. 

The preceding table also shows continuous increase in the work of 
the American locomotive; each year showing larger results than the pre- 
ceding, while the work of the English locomotive remains stationary. 
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This great service obtained from the American locomotiye has not 
been done to its serious injury ; this is shown bj 

TABLE No. 56. 

Comparative Cost of Bepairs and Renewals of Locomotives in Transport- 
ing One Ton, or One Passenger, One Mile. 



Yean. 



1883 
1884 
1886 



London and North 
Western. 



Cents. 
.078 
.082 
.080 



Pennsylvania Railroad. 
Pennsylvania Railroad 
Division. 



Cents. 
.047 
.044 
.037 



In favor of Pennsylvania Etailroad. 
Pennsylvania Railroad Division. 



Amount — Cents. 


Per cent 


.031 


66 


.038 


87 


.043 


116 



From this table it appears that the English locomotive costs in re- 
pairs and renewals about double what the American does for the same 
amount of work performed. 

Speed of Freight Trains. 

Table No. 52 confirms Table No. 22 (page 47) and my previous 
statements, that it is not necessary to run freight trains on the English 
railroads at such great and expensive speed in order to clear the track 
of trsiffic. 

Table No. 52 shows that for the years 1884 and 1885 the Pennsylvania 
Bailroad Division transported nearly three times the traffic over each 
mile of single track, and twice the traffic over each mile of line operated 
that the London and North Western did in the same time. 



CHEAPiiY Constructed Batlroads. 

There can be no question that the great object in railroad construc- 
tion is to build a road that will answer all the requirements for the least 
amount of money. 

In this the American system of construction is far in advance of the 
English. The following letter will show what has been done on a road 
of very moderate cost: 

" FHTLADEIiPHIA, WiLMINGTON AND BaIjTIMOBB BAHiBOAD OOMPANY. 

** Office of Superintendent Delaware Division. 

"Clayton, Del., October 30th, 1886. 

** Edward Bates Dorsey, Esq., 

"127 East 23d Street, New York City. 

•' Dear Sir: 

" Yours of the 21st instant at hand. 
** The newspaper reports were wrong in regard to run from Wilming- 
ton to Salisbury, October 17th, 1886. 
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" The actual running time o'er our Diviaion, 97 miles, was 108 
miniitCH, and (rom Delm&r to Saliabur; on the New York, Philadelphia 
ODd Norfolk Railroad, 6 miles. 5 minutes. The time consumed altogether 
waa I hour and 55 minntea by hot boxes and tftking water. 

" Train consiBted of tiro flats, loaded with lire engines; probable I 

weight for eaoh car, 35 000 pounds gioss, and one passenger car loaded 1 

with firemen. I 

"Philadelphia, Wilmington and Baltimore engine, built at their'] 

shop, Wilmington, Del., drew the train. 

" Tours truly, 

" P. N. Mills, 

" StiperiJitendeHl." 

This gives an average speed of 66.5 miles por hour. 

By the last annual report of the company the total cost of this road u | 
S21 568 per mile. 

The regular express trains on this road average 36.5 miles per bouTt 
inclnding stoppages. This shows that very high speed can be safely ob- 1 
toined with the Anjorican rolling stock on railroads of very low cost, and I 
necessarily of inferior construction when compared with (he Eaglidk I 
roilroails costing more than ten times as much. 

If a road of such low cost is capable of this quick and safe serrioo, j 
and at lower rate of operating expenses, why s])eud more than ten times I 
the money in building roads that practically do no better or cheapw -J 
work? 

Gkowth of Bailboad Traffic. 

The following, taken from the daily Stockholder, of New York, shorn I 
the rapid growth of railroad trafSc in the United States, and also tha I 
great and continuous reduction in freight charges from 1866 to 18SB. J 
On the Eastern group this reduction amounted to 78 per cenL, and o 
the Western group to 68 per cent. 

By referring to page 86, it will be seen that the reduction in frei^t J 
ohorgea on the roods of the United Kingdom woe very small from 183S,'J 
to 1835. 

"The enormous growth of the railroad business of the country 
during the past twenty years, together with the wonderful reduction in 
the charges for doing that basiuess, con be appreciated only bv a com- 
parison of the figures. In the following table the freight business for 
twenty years of some of the Eastern trunk lines has been combined in 
one group, and that of some of the leading Western roads which center 
at Chicago in a second group. The first group embraces the New York 
Central, the Lake Shore, the Michigan Central, the FennsylTania and 
its Western connection, the Pittsburgh, Fort Wayne and Chicago, the 
£rte, and the Boston and Albany; and in the second group are included 
the Illinois Central, the Chicago and Alton, the Rock Island, the 
Chicago, Burlington and Qaincy, the Northwestern, and the St. " * 
Railroads. 



ud, toe I 

St. Paul ^^ 
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TABLE No. 67. 



Tkab. 



1866. 

1866. 

1867. 

1868. 

1869. 

1870. 

1871. 

1872. 

1873 

1874. 

1875. 

1876. 

1877. 

1878. 

1879. 

1880. 

1881. 

1882. 

1883. 

1884. 



Eastkbn Oboup. 



Tons moved 
one mile. 



1664 324 000 
2 041412 000 
2 258 220 000 

2 651 575 000 

3 159 550 000 

3 744 010 000 

4 341 127 000 
6 181 259 000 
6 782 059 000 

5 879 658 000 

6 937 240 000 
6 739 524 000 
6 536 994 000 
8 853 397 000 

10 120 776 000 

10 544 831 000 

11 659 998 000 
11 189 060 000 
11 141 726 000 
10 719 518 000 

1886 1 11331306 000 



Charges 

per ton 

per mile. 



2.90 

2.66 

2.31 

1.96 

1.71 

1.68 

1.48 

1.47 

1.47 

1.34 

1.16 

.98 

.97 

.81 

.72 

.84 

.76 

.66 

.84 

.74 

.64 



Wbstxbn Oboup. 



Tons moved 
one mile. 



613 
676 
768 
893 
1054 



234 
233 
337 
719 
861 
904 
994 
2 211 

2 822 

3 470 

4 644 

4 485 
6 041 
6 768 

5 940 

6 287 



421469 
888 638 
171060 
856 984 
659 836 
678 291 
058 058 
038 063 
196 690 
645 824 
937 377 
712 256 
021476 
886 886 
822 877 
469 656 
202 005 
330 034 
173 429 
110 Oil 
346 641 



Ohargea 

per ton 

per mile. 



3.64 
3.46 
3.17 
3.16 
3.03 
2.42 
2.51 
2.68 
2.19 
2.16 
1.98 
1.88 
1.66 
1.48 
1.28 
1.27 
1.42 
1.36 
1.31 
1.26 
1.20 



** A remarkable feature of this exhibit is found in the fact that each 
year throughout the whole period shows a gain in the amount of busi- 
ness done with only two exceptions for the Western group, and a some- 
what greater number for the Eastern lines. For the Western roads 
there was a slight reaction in 1871, and again in 1881, but in the twenty 
years the tonnage rose from 513 000 000 to 6 287 000 000 tons, while the 
average charges for hauling a ton a mile moved steadily downward with 
only slight interruptions from 3.64 cents per ton per mile to 1.20 cents 
for like service. The business of the Eastern roads rose year by year 
from 1 654 000 000 tons in 1865 to 6 739 000 000 tons in 1876; there was 
a moderate reaction in 1877, and then the traffic continued to grow until 
1882. The tonnage of 1881 was the largest in the history of the roads 
composing the group, unless it was exceeded by the traffic of last year, the 
returns for which are not complete. The average charges for doing the 
enormous business reported fell from 2.9 cents per ton per mile in 1865 
to 0.64 cents in 1885. There is a wide difference in the charges between 
tbe Western and Eastern roads, due chiefly to the more sparsely settled 
condition of the West, resulting in a smaller amount of business done 
per mile of road, but there is the same tendency in both sections of the 
country — an increase in the amount of business and a decrease in the 
charges.'* 

Load of Tbains and Beduotion of Cost. 

In proof of my repeated assertions of the reduction in cost of trans- 
portation by increasing the load of trains, the following extract is taken 
from the last annual report of S. M. Felton, Jr., First Vice-President of 
the New York, Iiake Erie and Western lUdlroad Company. 
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"Daring the year the ezpenaea have been largely iacrecMeil, aa 
detailed above, in replacing the depreciation of former years; the resnit 
has made an increase in the cost per freight-train mile from Sl-20 to 
CI. 26, or 1.17 per cent., but this was more than equalized by an increase 
in the train load from 252 to 279 tons, or 10.71 per cent., reaultiog in a 
direct reduction in the coat per ton per mile from .475 to .448 oenta, or 
5.68 per cent. This cost ia now lower than the average of the trunk 
lines. As an illnatration of what has been done in this direction, it 
should be noted that the cost this year is 33.53 per cent, leea than in 
1678 and 15.79 per cent, less than in 1883. The moat prominent factors 
in these reaulta are the eansoltdation engine and a constant eSort to load 
oara, ne far as practicahlo, in both directions, and haul full trains np to 
the capacity of the locomotive." 



LvcBEASK OF Business a 



> Ebddotion c 



' CHUioEa. 



This is made very plain bj the foUowioK graphical illustrations and J 
remarks by Mr. M. R. JeEferds, an American engineer who haa resided 1 
a long time in England. He also compares graphically the American^ 
English and German average freight charges per ton per mile, 

"I am prejudioed in favor of the American system for the following J 
reasons: I 

"Mrst—The United States has 126000 milea of railway to thel 
United Kingdom's 18 900 miles, and therefore a greater daily eKperieno«, | 

" 5ew)iiii ^Strong competition has caused low rates for transport*- 1 
tion, which has forced the ingenuity of railway men in America to their 1 
ntmoat to devise means of discounting their competitors until rates and \ 
operating expenses have been reduced to a minimum. 

"Third. — The reduction of dead weight aa compared with paying 
load. It has certainly been demonstrated beyond aueceaafal contradio- 
tion that by the American system the cost of carrying one ton one mile 
has been attended with more aatiafactory reaulta than haa ever been 
attained in any other part of the ivorld. 

" The railway companies of England give no returns whereby I can 
give you snch complete and satisfactory data oa are given in the tables 
of the New York and Pennaylvania roads, but from the reports of the 
several Engtish companies that I have examined, and from the deduc- 
tions made by Mr. Edward Bates Dorsey, C. E., after a thorough inves- 
tigation of the subject I am oonvinced that the average freight charge 
on all freight moved in the United Kingdom is l^d. per ton per mile, 
or 277 per cent, higher than the average charge made by the New York 
Oentrafand Hudson Biver Railroad Company. 

"In his paper, recently read before the Americnu Society of Civil 
Engineers, Mr. Edward Bates Doraey, O. E., aaid: ' It would certainly 
pay the management of the English railway companies to investigate 
the cause of the extra coat of motive power on their roads, and, if 
possible, remedy it. If this can be done, they will be able to decreaaa 
their operating espenses over eight per cent., without making any 
ohangea whatever in praaent pricea. This will enable most companies 
to increase their dividends largely — probably over four per cent. For 
what is done in the United States ouglit to be done in the United King- 
dom.' It is often asserted that the superiority of the English railway 
system is proved by the fact that the ratio of expenses to receipts in j 
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England is less than fifty per cent., while in America it is 58 per cent. ; 
but it mnst be remembered that in America labor and materials are 
high-priced and the tariff of charges low, so that the ratio of expenses 
must be higher than in England, where labor and materials are low and 
the tariff of charges high. 

**Let me show you some facts and figures. I will give the decrease 
in charges and increase in tonnage of two of the great lines in America 
during a period of eighteen years. Both of these lines have been of the 
greatest service to the community, and very profitable to their owners. 
The traffic of the New York Central road consists mainly of products of 
agriculture and general merchandise, and the Pennsylvania the same, 
with the addition of minerals and coals. I will describe the figures by 
graphic lines, that they may be more easily comprehended. 

TABLE No. 58. 

New York Oentraii and Hudson Bivbb Bailboad. — Average on all 

Classes of Merchandise. 



Teas. 








Miles. 


1865 


804 


1866 


842 


1867 


842 


1868 


842 


1869 


842 


1870 


842 


1871 


846 


1872 


857 


1873 


858 


1874 


1000 


1875 


1000 


1876 


1000 


1877 


1000 


1878 


1000 


1879 


1000 


1880 


1001 


1881 


993 


1882 


993 


1883 


993 



Total. 



Tons moTOd. 



1 167 059 
2 099 594 
2 249 363 
2 562 862 
3190 840 
4122 000 
4 532 056 

4 393 965 

5 622 724 
6 114 678 

6 001954 
6 803 680 

6 351 356 

7 695 413 
9 015 753 

12 469 052 
9 857 746 
7 853 823 
9 613 397 



Receipts. 



$11 000 058 
12 017 532 
11993 008 
12 479 960 
14 066 386 
14 327 418 
14 647 580 

16 259 650 

19 616 018 

20 348 725 

17 899 702 

17 593 265 

16 424 317 

19 045 830 

18 270 250 
22199 966 

20 536 750 

17 672 252 
20 142 433 



Average charge per ton per mile by English 
railways 



Ton per 

mile. 

Charge. 



Pence. 
1.70 
1.53 
1.36 
1.35 
1.18 
0.91 
0.81 
0.79 
0.78 
0.71 
0.63 
0.52 
0.50 
0.46 
0.39 
0.44 
0.39 
0.38 
0.46 



1.26 



Mkasubxd bt xuno of lines. 



Decrease of 
charge. 



Increase of tons 
moved. 
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TABLE No. 59. 
Pennstlyamia Bailboad, Pennsylyania Diyision. — Ayebaoe on all Classes 

OF Mbbohandise. 



Yeab. 








Miles. 


1866 


737 


1866 


737 


1867 


737 


1868 


737 


1869 


737 


1870 


737 


1871 


737 


1872 


784 


1873 


869 


1874 


877 


1876 


905 


1876 


963 


1877 


1065 


1878 


1066 


1879 


1092 


1880 


1120 


1881 


1173 


1882 


1264 


1888 


1314 



TOTAI*. 



Tons moved. 



2 656 706 

3 186 359 

3 709 224 

4 427 884 
4 991 996 
6 427 401 

6 676 843 

7 844 778 
9 211 234 

8 626 946 

9 115 368 
9 922 911 
9 738 295 

10 946 752 
13 684 041 
16 364 788 
18 229 366 

20 360 399 

21 674 160 



Beceipts. 



$11 193 665 
11 709 294 

11 832 300 

12 882 166 
12 932 657 
12 79a 160 
14 062 305 

16 856 891 

19 608 665 

17 227 506 
16 661 741 
14 639 784 
14 642 109 

16 904 601 

17 016 989 

20 234 046 

22 400 120 

23 517 178 

24 636 789 



Average charge per ton per mile by English 
railways 



Ton per 

mile. 
Charge. 



Pence. 
1.32 
1.13 
1.03 
0.94 
0.86 
0.77 
0.69 
0.70 
0.70 
0.62 
0.62 
0.44 
0.48 
0.46 
0.39 
0.43 
0.39 
0.40 
0.40 



1.26 



Heasused bt batio of ubes. 



Decrease of 
charge. 



Increase of tons 
moved. 



'' The difference in charges made by English railways, as compared 
with Continental rates, has been very clearly set forth by Sir B. Samuel- 
son, M.P., in his report to the Association of the Chamber of Com- 
merce. He shows some startling comparisons, a few of which I wiU 
give you graphically. 

TABLE No. 60. 
Showing Freight Charges per Ton per Mile in England, Ger- 
many, AND THE United States. 



Description of 
freight. 




Hardware 



<( 



f( 



Ootton yams 
Cotton goods 



«« 



U. S. Roads.* 
Gen. Mer. 



«« 



Birmingham 
According to 
Birmingham 
According to 
Manchester 
According to 
Manchester 

According to 



Boston 



New Tork 



To 



Liverpool 
German tariff 

Plymouth 

German tariff 

HoU 

German tariff 

London 
<< 

German tariff E. 



Albany 

Maine 

Providence 

Lowell 

Fitchburg 

Hartford 



Length 




of haul 


Oharge. 


lines. 






Pence. 


88 


2.63 


88 


1.36 


222 


2.03 


222 


1.09 


89 


2.42 


89 


1.48 


188 


2.29 


Export 


1.34 


188 


1.27 


113 


0.66 


47 
29 
40 


1.17 
1.41 
1.17 


77 


0.66 


♦57 


0.98 



Measured by ratio 
of lines. 



* On all these American roads the average cost of coal is three times greater and wages 
60 per cent, higher than on the English roads. 
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"The benefits of these very great reductions in American rates have 
been secured by both producers and consumers without diminishing the 
dividends of the shareholders except during a stupid railway war. The 
improved methods, the lessening of dead weight, and consequent re- 
duction of expenses, have been the protection of these roads. English 
roads have all these improvements to make, and if they are made judi- 
ciously, rates can be reduced fully fifty per cent. , and shareholders will 
receive larger dividends than at present. " 

The following correspondence explains itself, and it also explains 

some portions of my papers. 

«* London, October 24th, 1886. 
•* Deab Mr. DoRSEr: 

** I am sending you by to-day *s book post a chapter of a book 
that I have in hand on Railway Problems, wherein I deal with the papers 
you have read on English and American Bailroads Compared. 

•* I shall be glad to have any criticisms you may be good enough to 
offer thereon. 

** Thanks for sending me copies of your papers. 

** Yours faithfully, 

** J. S. Jeans. 
** E. Bates Dorset, Esq." 

" 127 East 23d Street, 
" New York, November 12th, 1886. 
'* J. S. Jeans, Esq., London, 
" Dear Sir: 

** Your esteemed favor of 24:th ult. was' received on the Istinst., 
but the proof of your book was only received by the last mail, 9th inst. , 
hence my delay in answering it. As you request I give you my views. 

'* I do not think it fair to compare the cost of train miles in England 
and United States, owing to the great difference in the train loads in 
the two countries both in passenger and tons; for comparison let us se- 
lect the leading road of each country, as follows: 



1884. 


Pennsylvania Division 

of Pennsylvania 

Railroad. 


London and North 
Western Railway. 


A vAvsLflTA f.m.lTi ^niul in naflflATiffAni 


42 
206 
160 


38 


«• •• tons 


78 


** *' passengers and tons 


58 



** By consulting Table No. 45 of my paper you will find that the 
American train load is invariably much heavier than the English. With 
such great difference in the tram load, the comparison of the cost of 
train mile is misleading. 

** It may be said that the ton and passenger mileage are not reported 
by the English railroads. This is unfortunately too true. The plan I 
followed to get these is described on page 16 of my paper, and is suffici- 
ently correct for comparison. The average passenger rate is compara- 
tively easily obtained; the average ton rate per mile is more difficult. 
It is certainly not less than Id. per ton per mile, the price I assumed 
to be the average in the United Elingdom. This rate is more than 
sustained by you in your Annual Statistical Beport to the British Iron 
Trade Association for 1884. On page 181 you say: 
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" ' The average rates quoted for the transport of iron ore and coal in 
England conld be varied either upward or downward according to the 
distance or load. But it Ihe average rate is taken at Id. per ton per 
mile, which ia probably oa near the mark as we uiin set, instead o( 1.02d. 
as shown in the average of iron ore.' 

" If the average freight charge per ton per mile on iron ore is 1.02d., 
and on iron and coal Id., my BBtimate of Id. average for all freight ia 
much too low. It it is too low. then my assumed train loads (on En- 
glish railroads) are too large and should be reduced. 

" Railroad men here agree with me that the English railroads run too 
many lightly -loaded trains for economy in operating eipenses. With 
their easy grades, oaay curves and good auperstmoture, your trains 
should carry much heavier loads than ours, while in reality their loads 
are much lighter, in some inatancoa being only one-third. We have 
found by eiperionce the eost of transporting freight to decrease as the 
train load increaaed. See Table No. 41 in my paper. 

" Your passenger trains are nndonbtedly run also too lightly loaded, 
much lighter than oura. They should be much heavier, as your popula- 
tion ia BO mnoh more dense. Your frequent omnibus trains are very con- 
venient to the public, but they are mn at a great coat to the railroads. 
Would not the public be better satisfied with fewer trains, provided 
there was a corresponding reduction in the fares, which are very high 
for the accommodation given, especially the third-class? By redncing 
the number of trains largely, the railroads probably could afford to make 
a large reduction in the fares. 

"In repairs and renewals the English locomotive does not work as 
economically as the American. This is shown in the numerous compaii- 
sona made in Table No. i5 of my paper. In every instance, except two, 
the cost in moving one ton, or one passenger, one mile is higher. It 
would pay the Enghah railroads to examine into this. 

" Table No. 45 also shows that maintenance of way costs less on the 
American than on the English railroads for one ton, or one passeuger, 
moved one mile; this notwithstanding our roads cost much less, and 
many are probably of inferior construction. This I cannot account for, 
unless it is owing to the rigid English rolling stock rLinning with more 
friction and wear and tear than the pliable American bogie-truck. 

"In my paper the data were collected and the compatiaous made im- 
partially. The results in many instances were a great surprise to me, 
being entirely nnespectad. 

" It would be to the interest of railroads it the points brought out in 
Table No. 45 of my paper should be freely discussed in both countries; 
and the beat plan and plant adopted, without regard to ita nationality. 

" I hope jou will use your influence with the English railroads, and 
induce them to report the ton and passenger mileage, and to separate in 
their published reports the cost of passenger and freight traffic. With 
these the comparisons between the nulroads of the two countries could 
be made on esoctdata. 

" Yours most truly, 

" Edwabd Bates Dobbet, 

■' M. Am. Soc. a E." 

Since the preceding letters were written, Mr. Jeans haa publiehed 
"Bailway Froblema." This is a very valuable addition to railroad litera- 
ture, and is worthy of the high standing of the author, as one of the 
most prominent of Ehiglo&d'a statisticians. 
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In pTepttFiDg mj papers, where there waa no official data, I formed 
by estimates from the best aTEiilable data. It is very gratifying to me 
to see that the<r are follj confirmed b; Mr. Jeans. For example, I 
estimated the maximtmi average cost of laod per mile for railroad 
purposes at 820 000. Mr. Jeans, ou page 3i of " Roilrood Problems," 
estimates it at jEi 000 = $19 400. 

The following quotations show that be more than confirms my es- 
timate of the average freight charge per ton per mile, which proves that 
my estimate of the ton mileage is too cousei'vative. Theee quotations 
siao confirm mj statement that the American railroad is constructed and 
operated much more economically than the English. 

On page 55 he compares the English and American railroad system 
as follows t 

"Since 1871 the working expenses of the system (American) as a 
whole have only increased from £63 750 000 sterling to £73 866 000 
sterling, being an increase of only £4 116 000, or about 5.9 per cent., 
while the net receipts have increased by £72 276 000, or about 168 
per cent. Concurrently with this movement the gross receipts have 
increased from £84 000 000 to £160 500 000, being an advance of about 
seveat;-six millions, or 90 per cent. These figures, and the enormous 
increase of capital expenditure in the same interval (from £555 250 000 to 
£1 599 250 000), explain the remarkable fact that whUe the gross earning 
power of capital has taUen from 15 to 10 per cent., the net earning power 
of the same capital has advanced from 2.8 to 5.4 per cent, concur- 
rently with a general reduction of freight rates that is computed at a 
total of not less tiian £100 000 000 sterling a ^ear, or £12 000 000 more 
than the total net receipts for 1884. In the United Kingdom the coarse 
of railway finance has been very different, the total traffic receipts hav- 
ing increased from £51250 000 to £71000 000, the net receipts from 
£25 750 000 to £31 750 000, and the working expenses from £25 750 000 
to about thirty-six millions sterling. In other words, to earn an addi- 
tional £72250000 of net receipts, the working expenses of American 
lines have been increased by a little over four million sterling; but in 
tlie United Kingdom there has been an increase of over ten millions 
in working expenditure to earn about six millions more of net receipts. 

"But this IS not the only remarkable feature of the comparison; or, 
to speak more correctly, of the contrast. The railways of the United 
States liave effected this increase of 468 per cent, in their net receipts 
concurrently witb an enormous reduction in rates and fares, whereas 
in the United Kingdom any reiluctions that have occurred in these 
directions during the same interval have been immaterial. This is sub- 
staotiallj proved by the fact that in the United Kingdom the average 
rate per ton carried and the average fare per passenger have scarcely 
varied as between the one period and the otner," 

This is a very strong indorsement of m.y statements and also of 
'ailroad management. 

Mr. Jeans quotes very largely from the United States census reports 
This is very unfair to the American railroads, as very great 
has been made since then in the economy of operating ex- 
He also takes the average cost of operating all American rail- 




124 DORSET OK Eia^GLISH AND AMERIOAK RAILROADS. 

roads. This is also very unfair, unless the cost of oonstmotion is 
considered and credits be given for interest saved. It is safe to say that 
one-half of the total American railroad mileage did not cost over one- 
eighth of the average cost of the English railroads per mile, hence it 
is very unfair to compare the cost of operating expenses on the same 
basis. Also allowance should be made for the higher wages paid in the 
United States. 

On pages 251, 285, 320 and 361 he confirms my estimated average 
freight charge as follows: 

Regarding rates, on page 285 he says: 

''English railways practically work upon the same tariffs to-day as 
they did in the infancy of the system." 

On page 320 he says: 

<'It is probable that the average ton-mile rate on English railwavs 
will not be much, if any, under l^d., which is just three times the 
amount charged on the principal American lines. " 

On page 361 he says: 

" We have no direct clew to the average ton-mile rate on English 
railways, but if we assume that it is only Id., we should arrive at an 
average of rather under 70 tons per tram mile; and inasmuch as the 
average ton mile rate is generally believed to be nearer 2d. than Id., 
the average live load of a goods train is likely to be nearer 50 than 70 
tons.'* 

From the preceding it is evident that my estimated freight rate per 
ton mile is too small, consequently my estimated freight train load is too 
large. This will make the comparative cost of transportation still more 
unfavorable to the English railroads. 

DiBBonoK OF Fbeioht. 

It has been stated by some of the chief officers of English railroads 
that one of the principal reasons for the difference of cost of freight on 
English and American railroads is that the English freight is largely 
in one direction, necessitating hauling empty cars back. 

The English reports give no data on this point. 

The report of the Pennsylvania Bailroad for 1886 gives the following 
for all their divisions, viz. 

Mileage of east bound freight per cent, of total freight mileage, 74.5 
Mileage of west bound freight per cent, of total freight mileage, 25.5 

sin other words, for every loaded car sent west, three empty ones 
were also sent. 

It is very doubtful if any of the English roads can show such great 
disproportion in the direction of movement of freight traffic. 
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Conclusions. 

The preceding results have been obtained by careful comparisons of 
data derived from official reports or from returns of the Board of Trade 
of Great Britain, and not by comparing isolated or selected railroads for 
short periods. But, on the contrary, the workings for the last four 
years of all the principal railroads of the United Kingdom have been 
compared with some of the smallest and also with some of the most 
extensive of the United States for the same period. 

A careful perusal of the preceding pages must convince the most 
skeptical that American railroad management is much more economical 
than English, and that the American locomotive will do the same 
amount of work as the English at about one-half the cost for '^ Bepairs 
and Renewals " and ** Total Cost of Motive Power." 

After four years careful study of the English railways, I have no 
doubt that by adopting the American system of management and Ameri- 
can rolling stock, they could afford to largely reduce their freight and 
passenger charges; or, by keeping the charges as they are now, the 
stockholders would have the pleasure of receiving verr/ much larger divi- 
dends. 



EXTEAOTS FEOM THE PEESS. 



ENOIilSH AND AmBBIOAN LoOOMOTIVBS COMPARED. 

An extremely interesting comparison of the workings of English and 
American locomotives has been thoroughly made for the first time in a 
series of papers, full of official data, read recently before the American 
Society of Civil Engineers by Edward Bates Dorsey, a Member of that 
Society, who has apparently studied the question very closely both here 
and in England. These papers, which include forty-nine tables, some 
very large and elaborate, contain a great deal of official matter and some 
that has never been published before, and it has been analyzed and com- 
pared very impartially. Comparisons are made of the costs on repre- 
sentative English and American roads of transporting one ton, or one 
passenger, one mile, distributed under the heads of maintenance of way, 
repairs and renewals of locomotives, total cost of motive power, etc. To 
those who are familiar with American railway reports the explanation 
must be made that the English do not separate the passenger and freight 
traffic, hence they cannot be separated in these comparisons. 

We will select two of the many comparisons made in Mr. Dorsey 's 
papers, who takes for his examples the London and North Western and 
Pennsylvania Bailroad, each being assumed to be among the best and 
most extensive of its representative type. 



126 DOBSBY OK EISrOLISH ABD AXEBICAK RAILEOADS. 



Goer OF Transpobtino Ohx Ton, ob Osx Passbnoxb, Ohx Milb. 



1884. 


l4>ndonand 
North Western. 


Fennsylrania 

Bailroad DItis- 

ion. 


Mainteoanee of way 


$0.00309 
.00082 
.00371 


$0.00108 
.00044 


Bepain and renewals cf locomotiTes 


Total cost of motiTS power 


.00148 






Total 


$0.00663 


$0.00396 







Each one of these items is abont doable on the English what it is on 
the American road; yet the American has one summit of 2 154 feet eleva- 
tion above the sea. This great difference of cost mnst be owing mostly 
to the different tjpes of rolling stock nsed. Of these the locomotive is 
the most important. The stiff and long rigid wheel base of the English 
locomotive nndonbtedly runs with more friction, and the wear and tear 
on itself and on the rails and permanent way mnst be mnch greater than 
with the comparatively articnlated American locomotive. This is more 
fully shown under the head of ''Repairs and Renewals of Locomotives " 
— for the same work the average cost of the American being one-half of 
the English. 

Our cheaply constructed roads compared with first-dass English roads 
show similar economy, but of course not so great. Substituting for the 
Pennsylvania Railroad in the preceding table the Knoxville Branch of 
the Louisville and Nashville system, we have: 



1884. 


London and 
North Western. 


Knoxville Branch. 


Maintenance of way. 


$0.00309 
.00083 
.00371 
.01130 


$0.00404 


Repairs and renewaLs of locomotives 


.00063 


Total cost of motive power. 


.00339 


Total operating expenses 


.01069 







This is a remarkable showing for the American road, as its cost of 
construction per mile was only $26 464, about one-tenth of the average 
cost of English roads, and yet it is operated at less cost. This also 
shows the superiority of the American locomotive, as owing to its low 
cost the road must undoubtedly be rough and hard on rolling stock, yet 
the average cost of ''repairs and renewals of locmotives" and 
"total cost of motive power" are much less than on the En- 
glish roads. It would be very interesting to compare the differ- 
ent items composing operating expenses of the Louisville and Knoxville 
branch with those of an English road operated with English locomo- 
tives and other rolling stock and of the same average cost— 326 464 per 
mile— running through a similar rough country, if such road so operated 
could be found. 

It also appears that the American locomotive has greater endurance 
than the English. Each locomotive averaged, in the year 1884, on the 
Pennsylvania Railroad 25 511 revenue miles, against 15 422 on the Lon- 
don and North Western. The annual average revenue in 1884 earned by 
each locomotive on these roads was $20 506 (£4 228) and $40 273 re- 



DORSET OTSf ENGLISH AND AMERICAN RAILROADS. 



127 



spectively, the earnings of the American engine being double of the En- 
glish, notwithstanding the average freight charges on the American are 
less than half those on the English road. 

In short these papers show that the American locomotive runs two- 
thirds more miles and earns double the amount of money annually, while 
the cost for work actually done is one-half in maintenance of way, re- 
pairs and renewals of locomotives and motive power. — The Railway 
Age, 

MEETINa OP THE AMERICAN SOOIETY OP ENaiNBBBS. 

Denver, Oolo., July 5th. 

At a meeting of the American Society of Civil Engineers, held in this 
city to-day, an important paper was read by Edward Bates Dorsey, M. 
Am. Soc. 0. E., on the subject of ** English and American Railroads 
Compared," in which, after giving exhaustive data from ofl&cial reports, 
he gave the comparative cost of transporting one ton of freight, or one 
passenger, one mile in maintenance of way and motive power, as follows : 



Maintenance of way 

Motive power 

Total 

Excess of cost on London and North Western 



London and North 

Western. 

Average of years 

1883 and 1884. 



Oent. 
0.206 
0.266 



0.472 
0.247 



0.225 



Pennsylvania Rail- 
road Division. 
Average of years 
1883, 1884 and 1880. 



Oent, 
0.100 
0147 



0.247 



No reports for 1885 from the London and North Western have been 
received. 

He showed that this excess is more than half of the total cost of all 
operating expenses of the Fennsvlvania Bailroad in 1885. "It cannot 
be said that the Pennsylvania Bailroad has favored to any serious extent 
these two accounts at the expense of others, as total cost of all 
operating expenses in 1885 was less than the aggregate of these two 
items on the London and North Western." If this amount could be 
saved, it would, on the traffic of the London and North Western Bail- 
way, amount to an annual saving of about one million pounds sterling. 
Mr. Dorsey says: '* This estimate is based upon the prices actually paid. 
This saving would be still more largely increased if proper allowance 
were made for the difiference in the price of labor and materials used on 
the two railroads." The paper was concluded with the last sentence of 
Mr. Dorsey 's first paper upon tbis subject, which was as follows: "For 
what is done in the United States ought to be done in the United King- 
dom." — Financial News, London. 



Amebioan and English Bailboads. 

The Mechanical World, of Manchester, England, that some time since 
took exceptions to our statement that there are not in all England 439 
miles of road in as good line and surface as are found on the Pennsyl- 
vania road between Jersey City and Pittsburg, has aooepted our invita* 
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tion to carefully read Mr. Doraey'B i>apor, showing the superior economy 
of oar practice in flpit« of the fact that oar wages are aimost double 
theirs on an averat^e. And though it jiidicioualy abstains from iinv en- 
tanglement with Table No. 45, to which its attentioa wuit partiuularly 
8olioit«i.l. both our article and Mr. Dorsey's paper are diacniiseit wiLh ati 
evident desire to afford each fair Iroatment. 

Our cantemporary reiteratea its view that English traoks are in bet- 
ter order than ours. Bat it is doubtful if auy certainty can be arrived 
at as to which is right without sending over a Dudley dynograph car, 
sucli as has \>een used in this oountry, with its record. The cost of main- 
tenaaoe of way per paflaenger or ton mile is given by Mr. Dorsey an .206 
of a cent on the London and North Western and .1 of a cent on" the 
Pennsylvania, and the oost of motive power on the two roads as ,266 
and 0,174 of a cent respectively, making the oxc«sa of cost of tlie com- 
bined maintenance of way and motive power, .'225 of a cent for the Lon- 
don and North Western. It ia submitted that if the track of the Fonn- 
Bvlvania road is not better than tliat of the London and North Western, 
tnere must be something miraculous about the Pennsylvania's rolling 

It is, however, freely admitted that we have some roads which 
are much rougher than any in England, ponstbly than any others in the 
world. In spite o( this, and the fact that our trains average twice as 
mneh paying tonnage as the English, there is no doubt tljat our loco- 
motives make on an average about twenty-foar per cent, greater annual 
mileage than the English on roads of easier grades and curves, that in 
general are better surfaced than ours, and Mr. Dorsoy's paper shows 
that the cost of locoinotive repairs and renewals per train mile is, on the 
average, in favor of the American locomotive. It will be remembered 
that althongU many of Mr. Doraey's tables and deductions have been 
publislieil in Enifineerlug, nad either printed or referred to in all Ameri- 
eau engineering journals, their accuracy has never yet been questioned 
in any known publication. 

Under these ciroumatnnoes, it does not seem to us that the 
chanicfil World is working in the direction of progro.ss when, after 
vising the use of steel in locomotive construction as a possible clem< 
of economy, it says: 

"Assuming tliis to be doni\ however, there ia not much furthi 
iog to be made. On the level and straight lines of this country it is 
questionable if the extra coat of bogie trucks to locomotives is worth iii- 
oarring, but we t>elieve a great saving might be mode by a bett«r coa- 
struction of vehicle." 

We have already urged that a machine which is good on a rough track 
will not pound itaelf to pieces on a good one, in spite of Sir Cliarles 
Douglas Fox's opinion to the contrary. And though in certain states of 
the American locomotive markot, engines are doubtless higher priced 
here than in England, as in the case cited by our contemporary, on the 
average the American locomotive, as shown by the statistics of both 
countries, and by the foreign and "colonial " ilemand, is the superior 
instrument of transportation as well as the cheapest. TLis is shown bv 
the fact that all the roads iu Canada, though built with British capital, 
are now equipped with American locomotives, or English locomotives 
that have been altered to conform to the American type. And we think 
ourselves justified in restating our opinion that the London and North 
Western could save money by throwing away its 2 476 locomotives and 
purchasing 550 of an efficiency equal to that of the average American 
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^'AQgiiie, notfTithstandiiig out contemporary's objections to tlie use of the 

■ word efficiency. 

The point that it wonld be difBcult for 660 locomotives "to head at 
ne and tho same time, say 1 200 trains " involves a question aa to tlie 
Kaecessity for 1 2oO trains at one and the same time. We think that 
R.Bumber no mote neoessary or even expedient than the coatly copper fir&- 
I boxes and brass tubes need in English locomotives, or the phenomenally 
high freight rates paid by British nisnufnctnrers to men who are, to nse 
the words of our contemporary, " throttliuff commercial enterprise." 
Mr. Dorsey gives the aggrc^i'te daily trains over the entire line of Lon- 
don and North Westem (1 181 miles) as 68, and oser the Pennsylvania 
I (1 171 miles) aa 46, and the average load of all trains in tons or pas- 
bjHngera afi, for the London and North Western, 58; Penney Ivania, 160; 
vfuid the products of these flgnres are 3 944 and 7 200 respectively. 
r There can be no necessity for the small freight trains one everywhere 
Beea in England, and the American practice of large trains should be at 
once adopted. A convenience, accomj^anied by i<lightly increased traffic, 
doubtlesa accrues from frequent passenger trains, but the investigations 
of Mr. Wright, when Labor Commissioner of Massachusetts, show tbat 
the average wages in England are only 60 per cent, of those paid in this 
oonntry, and there is a still greater difference between the compensations 
of those who receive " salaries," excepting only the few heads of depart- 
ments. The profits of manufacturing are probably greater there than 
here, but the few of tbese two classes can form but a fraction of a per- 
I oentage of those who travel, and there ia no Oorrespondiug advantage to 
kofiset the expense of frequent trains to save time that is earning so little 

■ money, when wa are BatiMflod with lesa frequent service. — Engmeering 
\ Jfems. 

EngiiIsh and AuBRioAN Bailboads Compared. 

The London Irimmonqer of August 7th (1886) has takennp thegaunt- 
K let in defense of the English railroads, ia answer to our remarks on Mr. 
IjEdward Bates Dorsey's paper {Engineering and Mining Journal, July 
■;17th). It is noteworthy that no other EInglish technicEU paper and no 
I English engineer has yet attempted to disprove Mr. Dorsey's fiRureH, or 

■ liBB brought out any other official statiatica that would invalidate his 
I oonolnsions. On the contrary, the highest of English authoritiea, Bngi- 
I neering, in its issue of August 20th, virtually confirms Mr. Dorsey'a 
i statement, and, perhaps unintentionally, answera the Ironmonger's oriti- 

ism in many points, 

Mr. Dorsey's figures were all taken from the oompaniea' official 
I reports, or from the Board of Trade returns, so that, unless the aocuraoy 
I of these be diaputed, we cannot see how his oonolusionB can be ques- 
I tioned. 

It ia perhaps natural that the Ironmonger should feel mortified to 
E find that English roods not only ooat more to build and to operate, and 

■ that their locomotives are far less durable and elHcient than American, 
i but that the whole ooat of transporting freight and passengers, even with 
I oheaper coal and lower wages, is nearly double as much as in England aa 
lla tms country. This ia certainly a fact sufficiently startling to attract 
tattention and to bring out a contradiction if it were not indisputable, 
I Mr. Dorsey's statements are specific, and since no one has yet been 
1 fonnd to bring forward any facte to controvert them, we must conclude 
I that they are incontrovertible. 

Out contemporary should certainly afl'ord space to Mr. Dorsey's full 
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and extremelj Tftlunble table, and not qnote onlj a tew selected fignren 
from it. Its readers wonld then wonder, aa we do, where it foaud 
fonndatiou for the nxBertion that " in respect of the cost of maintaining 
the penuunent way, all the comparieons are immeuseljr in favor of Great 
Britain." 1 

Will the Ironmimijer please publish the following table from Ujr. J 
Doraey's poper? 

OoidPASATiTB Cost of Trakspobtino Ons Ton, on Onb PAasBNaV 
Okb Milb in Muntehancb of Wat and Motivb Powbr. 



Ko raports for 


1) luve been reo* 


',",;" 


""■ 


LoDdon ind Sortta 
WMt*rn. 


Rmiroid^DlYlirtoD. 
1889. lS84>ud 1881. 










Coat. 

Ira 


Con I. 












T Ul 


— 







■• This excess of .225 cent is more than bolf of the total coat of aU^I 
operating eipensea of the Pennsylvania Boilroad in 1885. 

"It cannot be said that the FennsjUania Railroad has favored to 
any serious extent these two accounts at the expense of others, as the 
total oost of all operating expenses in 1885 was less thnn the aggregate 
of these two items on the London and North Western. 

"It tbia amonnteonld bo saved, it would, on the trafBcot the London 
and North Western Railway, amount to an annual saving of about five 
million dollars. This estimate is based upon the ])rices actually paid. 
This saving would be atill more largely' increased it proper allowancea 
were mode tor the difference in the price of labor and material uaed on 
the two railroads. 

"What is done in the United Statea, ought to be done in the United .4 
Kingdom. " j 

TTie Irwimoiiger seeks consolation in the tact that the cost is leas per \ 
train mile on the English roods where the trains carry only fromone-haUl 
to one- fourth as much as American trains. As the very raison li'Stre of m^ 
railroad is to transport freight and possengfrs, and not to run em|it7]| 
cars, we in this country are inclined to consider the economy widt? 
which the freight or passenger is moved, rather than the train-miie costi j 
as the measnre of the efficiency of the road. It will not be questioned 1 
that a small empty train cim he moved cheaper than a large londed one, i 
any mure than that a steam yacht will cost less to ran per mile than ■ ' 
loaded Cunarder. Mr. Doraey's paper also gives a table on p^e 15, 
atating the speeds of aome of the faBtest trains in the United Eiugdom 
and in this country, and onr contemporary will there find that the 
fastest train time between terminal atations is on an American rood- 
Even in this country of great distances we do not lind it odvantageoua 
to run freight trains as fast as is done on the English roads, and since 
an average speed of twenty miles an honr wonld cross England in almost 
any direction during a night, we can still less understand the neoeasity 
for ffteat speed there. 

Try again, worthy contemporary. This defease is not mnch better 
tliau that of the " eminent authority " that gravely aaauied us that 
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Amerioan looomotives may be durable on rough American roaiU, but 
thoy shake thsmselvea to pieces when they got on good Engliah-btiilt 
loaoB.—Engineeri/iff and Mining Journal. 

I English vs. Ambrioan LoooMoxrvEe. 

Conaiderable interest hss been attrftdted to the eshibit by Mr. E. B. 

Dorsey, made before the American Society of Civil Engineers, of the 

auperior economy o( American locomotives as compared with those 

made and in use in the United Kingdom. In a snpplementory paper 

"read last week" at the Denver meeting of the Society, says the 

Engineering and Miniiii/ Journal, July 17th flSSli) ; " Mr. Doraey showed 

I Tory conclusively that the cost of transporting one passenger or one ton 

L per mile has remained practically the same on all roads in Qreat Britain 

I during the past thirty years, wliile on all New York roada it has been 

I decreaned 51 per cent., and on the Pennsylvania Bailroad 76 per cent, 

r from 1855 to 1881. Comparing the London and North Western, the 

I greatest of the English road)i. with the Pennsylvania road, it is seen 

[ that the cost of transporting one ton, or one passenger, one mile on the 

' English road is about double what it is in this countiy. If the English 

locomotives could be made to work as economically as American engines 

a the Pennsylvania Railroad, the saving in repairs and renewals of 

looomotives alone on the London and North Western road with its 2 476 

engines wonld amount to SS40 ODO a year. But the English looomotivefi 

on tfaisroadmakeless than two-thirds of the mileage, and haul only 36 per 

cent, as much load as do the engines on the PenDsylvania road. It appears 

therefore that 550 American locomotdves on the Pennsylvania Railroad 

actually do the same amount of work as 2 176 engines on the London 

and North Western Railway. These 550 locomotives would cost, say 

85 500 000, which the company could borrow at 4 per cent,, or for 

$220 000 a year, while its saving in repairs and renewals wonld amonnt, 

as shown above, to $88i000 annually. If, therefore, the work actually 

done on these roads be taken as a measure of the relative value of the 

two classes of locomotives, it is evident the London and North Western 

Company could make a clear annual saving of 3620 000 by giving away 

or dumping into the sea its 2476 English engines and substituting for 

them 550 American locomol'ives, and working them as they are worked 

on the Pennsylvania Railroad." 

Mr. Dorsey's Agures are stated to have been compiled from ofScial 
records and reports. — Bradsh-eels. 

The very high freight rates on English roads turn the attention of 
I the public to the cheaper transportation thought possible by canals, as 
I necessary to the retention of their manufacturing and commercial posi- 
tion. The London Times, in au article on the subject, Bays: " The cost 
of internal carriage, though not producing any excessive remuneration 
to shareholders, presses with stifling weight upon industry. Our ap- 
plication of science and capitsl has yielded the grotesque result that 
foreigners at a great distance can beat onr own producers out of the 
\ home market, merely because they send their goods by sea, while the 
[ home producer has to send his by rail * * * The fact remains that 
[ this oonntry, with high rates of internal transport, is at a great disad- 
I vantage in competing with other conn tries where the rates are low. The 
I regulation of railway rates may do something to remove grievous anom- 
f fdies. but the only real remedy for the general costliness of a service 
t carried out with very expensive apparatus is to develop and extend the 
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less cxpensire modes of communicatioii which FailwajB have thrown inl 
the background." 

In the ubsenoe of auv retumn, hy English ronds, of the cost of th^| 
amount by ton miles of their trallic, it is impossible to state the expen- 
siveness of this internal traffic, which presses with stifling weight upon 
industry. Mr. Jeans, in his '■Railway Problemn,"i)ttge320, puts it atljd., 
which is just three times the amount charged on the principal Amerioan 
lines, aa already ascertained, and on page 251, H to l]cl. Engineering 
thinks it certainly more than Id., aji<l Mr. Doraey, in his papers read 
before the American Society of Civil Engineers, " English and American 
Bailroada Compared, "assumes Scents as a minimum. Mi. Jeans, "Bail- 
way Problems," paKe5C, says, in comparingthe roads of the two conn tries 
stmentst " The railways of the United States hava eflfeeted tbia 
3 of 468 per cent, in their net receipts concurrently with an. 
las reduction in rates and fares, whereas in the United Kingdom 
any reductions that have occurred in these directions during the same 
interval (since 1871) have been immaterial. This is substantially proved 
by the fact that in the United Kingdom the average rate per ton carried 
and the average fare per passenger have scarcely varied between one 
period and the other. " 

Messrs. Colburn & Holley, in "The Permanent Way and Coal-Bumiiig 
Locomotives ot European Railways," thought that in 1855 and 1856 the 
rate was 2J cents, and Mr. Gonder says in the Report of the Select Com- 
mittee of the House of Parliament on Canals, 1883, that the rate is 1.03d., 
adding: "Fifty years after the opening of the Liverpool and Manchester 
RaUwav, it costs more to convey a bale of cotton from one city to tba 
other than it did in 1829." This cost, according to Sir Bernard Samuel- 
aon's report to the President of the Association of the Chambers of Com- 
merce ot the United Kingdom, is 5-iV cents per ton mile. 

Li the United States, as retitmed in Poor's Manual, the figures hare 
been as below; 

Freight ChBige •par to 

Tear. Ton milBBBB. eiminBa. mile — -- 

1883 44 064 923 443 $549 756 695 1. 

1884 44725207677 502869911 1.124 

1885 49 151 894 469 519 690 992 1 .066 

Onr freight transportation is then, the cheapest in the world, aa Eng-,J 
land's is about, if not quite, the dearest. 1 

As it is safe to say that this country has no advantage over Kngland I 
in the cost of raw material of railroad construction and maintenance, and I 
as the researches of Carroll D. Wright, when Labor Commissioner of 1 
MasBachusetts, showed that the average wages here are £1.42 against SI 1 
in England, an iaveetigation, by persons conversant with the detaUa of 1 
railroad management in both countries, of the causes for "the general I 
costhnesa of the service carried out with very expensive apparatus, " 
would be of great service not only to England, bat to those countries 
which, bnying both professional services and roiling stock, might hesl--^ 
tate before adopting the costly methods refened to by the Times. — Rail-M 
road Gazette. 

Englibh and American Railboads CoMPABEa). 

We have several times referred to the remarkable facts demonstrated 
in Mr. E. R, Doraey's paper on this subject, read before the American 
Society of Civil Engineers. In this elaborate statistical sanunary, the 
superior economy of American roods and locomotives is shown i'~ ~ 
o authoritative that not a single English engineer or Eng] 



DOBSBT ON ENGLISH AND AMERICAN RAILROADS. 



133 



publication has thus far ventured to refute the fact, and we have reason 
to believe it has abeady induced the progressive head of the graatast of 
the English roads to secure the services of an engineer thoroughly 
familiar with American practice and qualified to appreciate its good 
I pointe, 

1 The subject of economy in transportation ie one of auch vital impor- 
' tance, that we gladly devote some epace to the subject, and reproduce 
Mr. Dorsey'fl very valuable tabulated atatemeut oompariag the working 
eipenses of the English and American roads. 

Mr. Dorsey shows, in a supplementary paper read last week at the 
Denver meeting of the Society of Civil Engineers, that the cost of trans- 
porting one passenger, or one ton, per mile has remained practically the 
same on all roads in Great Britain during the past thirty years; while 
on all New York roads it has been decreased 51 per cent., and on the 
Fenneylvonia Bailroad 76 per cent., from 1855 to 1884. Comparing tlie 
London and North Western, the greatest of the English roads, with the 
Pennsylvania road, it is seen on the accompanying table that the cost 
of transporting one ton, or one passenger, one mile on the English road 
is about double what it is in this country. 

If the English locomotives conld be made to work as economically 
as American engines on the Pennsylvania BaUroad, the saving in repairs 
r *nd renewals of locomotives alone on the London and North Western 
1 load, with its 2 476 locomotives, would amount to 8840 000 a year. Bat 
I' the English locomotives on this road make leas than two-thirds of 
I' the mileage and haul only 36 per cent, as much load as <lo the engines 
E on the Pennsylvania Bailroad. It appears therefore that 350 American 
[ locomotives on the Pennsylvania Bailjoad actually do the same amount 
[ of work as 2476 engines on the London and North Western Railroad. 

These 550 locomotives would cost say 85 500 000, which the company 
I oould borrow at four per cent., or for S220 000 a year, while its saving in 
I repairs and renewals would amount, as shown above, to S884 000 an- 
f nnally. If, therefore, the work actually done on these roads be taken 
[ Bs a measure of the relative value of the two classes of locomotives, it 
I is evident that the Ijondon and North Western Company could make a 
I dear annual saving of S620 000 by giving away or dumping into the sea 
L its 3476 English engines and substitutiug for them 550 American loco- 
] motives, and working them as they are worked on the Pennsylvania 
f Bailroad. 

The surprising figures compiled by Mr. Dorsey from the official 
i records and reports canaot be dismissed with a mere expression of opin- 
ion or by ignorant assumptions, or answered with anything but better 
I records of actual work done. 

In the face of these records, aa well as in the light of every engi- 
1 neer'a experience, how supremely absurd is the following staliement, 
I reoently made in a discussion on "Economical Construction of Bail- 
■ roads, before the London Institution of Civil Engineers by Sir Doug- 
las Fox: 

' ' His experience had been that, as long as the line was in a bad con- 
[ dition and in the hands of the contractor, no praise was thought too 
I great for the American engine; but when it came into the hani^ of the 
company, and economy became the qnestion, it was otherwise. * *- ■ 
L The result was, that on a roughly-laid permanent way the Ameriaon 
I locomotive would keep on the road, while the EnglisL engine would 
L soon find its way off. But the moment there was a good road to ran 
V npon, there was no comparison between the two engines ia regard to 
cost of repairs." 
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. Dorsey, ^^^J 
'imal. ^^^H 

le of the ^^ 



A locomotive that will be durable and efficient on b, rongh rood, bat 
goes all to pieces on a gooi] road, is a mechanical cnriosiW worthy of 
note, and no lesa cnrions thaE such an opinion as this from 
gineer. 

And the following intelligent opinion expressed in the same 
sion by Mr. R, H. Bnrnett: 

"The 'sole essential difference,' or the main difference, in the looo^ 
motives of the two conntries consisted in the general inferiority ' 
design, details and materials, as well as in the flntsh of American 
gines. • • * American looomotiree were much inferior, both in 
endurance and in economy in working to English-made ones. » • • 

"The boasted superiority of American locomotives, either aa regarded 
efficiency, durability, or economy in working, was witliout any founda- 
tion in fact." 

These gentlemen may profit by studying the official reports, 
ized in the accompanying table, and oUier figures given by Mr. Dorsey, 
but for which wo have not space. — Enginea-ing and Mining Journal. 

ThB DiaOUSSION on GoBDON's EoONOMICAIi CONHTRCCTION OP Bailwa'! 

Althongh a great deal was said in the way of explaintng some of the 
statements made in Mr. Dorsey's paper, Mr. Marcus Smith i 
ing "such statements were calculated to mislead the public, and were 
eagerly repeated by specnlatora seeking conceaaions, contracts and sub- 
sidies for the construction and operation of railways in foreign couatries." 
the greater portions of the remarks were directed to our rolling stock. 
Mr. Fforde, he of the hornet's neat, found that "when stopping for re- 
freshments thirty or forty persons would get out (of American care), and 
that occupied four or five minutes." He had also found "an intelligent 
engine-driver," whotoldhim " the American engines are very good and 
handy, and do their work well; but when they want extensive repairs 
yon can do nothing with them — yon must get a new one." Sir Charles 
Douglas Fox's experience had been that aalong as theline was in bad con- 
dition BO praise was too great (orthe American engines which were made 
BO fleiibleafl positively toalarm Scotchand English makers. "Thereanlt 
was that on a ronghly laid road the American locomotive would keep the 
track while an English one would soon find ite way oil'. But the mo- 
ment there was a good road to run upon there waa no aomparison be- 
tween the two engines in regard to the cost oC repairs." Unfortunately 
for this mechanical paradox, Mr. Dorsey has compared the cost of re- 
pairs on the London and North Western and on the feeder branches of 
the Louisville and Nashville system, as read before the American Society 
of Civil Engineers at their Denver meeting, and printed in Enoinebbimq 
Nbw8 of July 10th, and where, on the KnoxviUe branch for instanoe, the 
comparison of the cost of repairs and renewals of locomotives per train 
mUe is not, as will be observed, at all to the credit of the London and 
North Western. 

None of the English engineers mentioned the fact that the rolling 
friction of American cars and engines is mach less than that of the En- 
glish ; a fact that in part aecounts for our much greater engine load, as 
the greater flexibihty of our stock accounts both for its less coat for re- 
pairs and renewals, and our but slightly greater cost of maintenance of 
way. It seems evident that rolling stock which can carry passengers 
comfortably 40 miles per hour over an nnballasted road, must be both 
easier on itself and on the road bed than rolling stock on which the 
travel would be alarming and probably very unsafe. It was probably 
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this consideration, as well as noticing the difference in cost of repairs, 
that induced the managers of the Canadian railroads to give np their 
English rolling stock and adopt the American type. 

The relation between work done and cost of repairs on a permanent 
-w&j not more ronghlj laid than the average English road bed, but of 
decidedly sharper carvature, is shown by the following table kindly 
contributed to the discussion of Mr. Dorsey's paper by John Henney, 
Jr., Superintendent of Motive Power on the New York, New Haven and 
Hartford Bailroad, showing the mileage for the years ending at the 
dates mentioned of four engines on that road. 



Ko. of engine. 


End of year. 


Miles run. 


Oost of repairs during year. 


35 


January, 1886 


76 925 
71275 
68 783 
82 U2 


$273 18 


103 


October, 1886 


206 88 


107 
122 


February, 1886 

May, 1886 


281 83 
266 37 








Average. 




74 781 


$267 07 







^ We have not seen any English record that equaled this, either in 
miles run or in low cost of repairs. — Engineering ^ews. 
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